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THE RISE OF GENETICS 


Excerpts from the Address of the President of the Sixth International 
Congress of Genetics, at Ithaca* 


T. H. Morcan 


HE new developments in sci- 

ence that occur from time to time 

can generally be traced either 
to the invention of a new method, or 
to the discovery of a new fact that 
has far-reaching consequences, or to 
the elaboration of a new theoretical 
principle that. suggests new lines of 
investigation. In the latter case, it 1s 
the prerogative of science, in com- 
parison with the speculative proce- 
dure of philosophy and metaphysics, 
to cherish those theories that can be 
given an experimental verification and 
to disregard the rest, not because 
they are wrong, but because they are 
useless. 


In the case of genetics the situation 
was in some respects different from 
any of these procedures; for, it began 
with the discovery of a discovery that 
had been made 35 years before. We 
can date the beginning of genetics, 
then, from the resurrection of Men- 
del’s paper in 1900. Its rehabilitation 
was not, however, due to a literary 
find, but to a need resulting from 
similar experiments by de Vries, Cor- 
rens and Tschermak that unveiled a 
series of phenomena identical with 
the facts of Mendel’s earlier work. 


The significant fact is that when 
the time was ripe to appreciate its 
fundamental significance, Mendel’s 
forgotten paper was discovered with 
the result that the activities of hun- 
dreds of biologists, as the program of 
this present Congress bears witness, 
had the direction of their scientific 
careers entirely redirected, or begun 
along new lines. The discoveries that 


rapidly followed, showing that the 
same laws applied widely to the other 
plants and to animals also, brought 
about realization that a great step for- 
ward in biology had been made. 


kK * *K X 


So far I have spoken only of plants. 
What part, may be asked, has the 
study of animals played in the pre- 
Mendelian history of genetics, i. e., 
down to 1865? 

The question of sex in plants that 
took botanists a hundred years to de- 
cipher, was not so difficult for zool- 
ogists. If we may accept the tradi- 
it was not unknown in 
the Garden of Eden. Aristotle had a 
good deal to say about it. The credit 
of finding a sex-determining mechan- 
ism can properly be claimed by zool- 
ogists, but this happened only in the 
opening years of the present century. 

Hybridizing was also familiar to 
zoologists, but in pre-Mendelian times 
occupied only a relatively small part 
of their interest. What was known 
has been recorded by Darwin in his 
Animals and Plants under Domestica- 
tion. ‘This scattered and loose infor- 
mation was incorporated after 1859 
in the discussions of the theory of 
evolution. 

The chief contribution of zoologists 
to present-day genetics was along dif- 
ferent lines. In the latter half of the 
last century there was great activity 
in the field of cellular morphology 
The important facts concerning chro- 
mosome-division, and the extraordi- 
nary changes that take place at the 
time of maturation of the germ-cells 


tional story, 
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and at fertilization were first made 
out by zoologists. 


* *K K 


Thus at the end of the last century 
some extraordinary advances had been 
made in unravelling the changes that 
take place in the maturation of the 
germ-cells. These advances led to 
the recognition of a mechanism that 
was to place the theoretical elements 
of Mendel’s hypothesis on a_ firm 
foundation of fact. But this, how- 
ever, was not apparent until 1903. 


Genetics at the Beginning of the 
Century 


We come now to the fateful year 
1900, when three lines of fundamental 
significance for genetics were ready 
to be brought together. I refer, of 
course, to the mutation theory of de 
Vries, to the re-discovery of Mendel’s 
paper, and to the application of the 
discoveries in cytology to the new 
theories. 

The intimate connection between 
the Mutation Theory, as first pro- 
pounded, and the origin of the char- 
acters that follow Mendel’s laws, was 
not immediately evident, since de 
Vries laid emphasis on the many char- 
acter-changes that result from each 
progressive mutational step. 


>K >K * | OK 


It was the emphasis that de Vries 
laid on mutational changes in the 
germinal material as sharply discon- 
tinuous, irrespective of the effect on 
the character, that has had important 
and far-reaching consequences for 
genetic work and theory. 

The groundwork for discontinuous 
phenotypic variation had in 1894 been 
laid by Bateson’s contribution on dis- 
continuous variation. While we rec- 
ognize that some of the examples 
Bateson collected are not inherited 
but phenotypic (which confused the 
picture), nevertheless his insistance 
on the importance of discontinuity 
prepared the way for the acceptance 
of the more fundamental distinction 
that de Vries has made. 


But I wish to emphasize that the 
revolution in our ideas that took place 
at this time was not so much due to 
the insistance on discontinuity of 
somatic structures, but discontinuity 
in the hereditary elements. An exam- 
ple will serve to illustrate the dif- 
ference. When a gene changes, its 
effects on new characters, taken indi- 
vidually, are generally very different. 
Some of them may be sharply marked 
off from the original character. The 
character showing the greatest effect 
is the one generally picked out for 
venetic work. But at the same time 
there are changes in other organs 
that are less conspicuous—some of the 
characters are so little affected or so 
variable that, taken by themselves, 
they would give a picture of continu- 
ity rather than of discontinuity. They 
would often pass unnoticed were not 
attention drawn to them by the dis- 
covery of the major change. 


For the theory of evolution some 
of these inconspicuous changes may 
be more significant than the more ob- 
vious discontinuous change. In fact, 
if evolutionary advances are more 
often through invisable physiological 
mutational changes rather than mor- 
phological ones, we can better under- 
stand the paradoxical situation in 
which taxonomists find themselves, to 
wit, that the sharp structural differ- 
ences that are used for diagnostic 
separation of species relate to char- 
acters that seem often to be unimpor- 
tant for the well-being of the indi- 
vidual. The new point of view is a 
complete inversion of much of the 
thinking in which the evolutionary 
theory indulged in the past. 


As I have said, the rapid expansion 
of genetics after 1900 has been int. 
mately connected with the applica- 
tions of the chromosome theory t 
the experimental work in genetics 
The integrity of the chromosome: 
and their continuity from one cell: 
veneration to the next, the constancy) 
in number of the chromosomes 1 
ach species, and the absence of mix 


hig 
cat 
mel 
whi 

I 
the 
twe 
anc 
the 
bas 
blu 
a ll 
mu 
tiv: 
tra 
sib 
it 


M. 
ple 
fr 
nu 
va 


if 

oT 
ab 
Vil 
111. 
th 


Q¢ 
In 
e] 
38 
AI 
Mee 
cl 


lq 
17 








Morgan: 


‘ig of the materials of the conju- 
cating chromosomes at the time of 
meiosis, have furnished the basis on 
which genetics rests. 

[ think we can not over-emphasize 
the significance of this relation be- 
tween the theoretical side of genetics 
and the factual side as observed in 
the known behavior of the material 
basis of heredity. To put the matter 
bluntly, the recognition that there is 
a mechanism to which genetic theory 
must conform, if it is to be produc- 
tive, serves to keep us on the right 
track, and acts as a check to irrespon- 
sible speculation, however attractive 
it may seem in print. 

x Ok Ok Ok 
Expansion Since 1900 

I come now to the expansion of the 
Mendelian theory that has taken 
place in the last 30 years. If I re- 
frain from giving the names of the 
numerous contributors to this ad- 
vance, it is because many of the dis- 
coverers are before me in person; or, 
if not, will get reports of the Con- 
gress. Tuture congresses will prob- 
ably be better able to evaluate indi- 
vidually the merits of those who have 
made the significant contributions in 
this generation. 

It must have been evident to many 
geneticists after 1903 that if the chro- 
mosomes are the bearers of Mendel’s 
elements, there would be only as 
many independent “characters” as there 
are chromosomes, provided the then 
current idea of the integrity of the 
chromosomes were true. This would 
place limitations on Mendel’s second 
law—the law of independent assort- 
ment. 


Kk ok Ok Ok 

Linkage also turned out to have 
its limitations, and these very limita- 
tions made it possible to determine 
the localization of the genes in the 
chromosomes. I refer, of course, to 
crossing over. Since localization of 


the genes is today the basis of much 
of the quantitative work in genetics, 
| may be allowed 
somewhat. 


to elaborate it 
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The outstanding genetic fact is that 
these interchanges take place only 
between homologous chromosomes, 
i. e., between members of the same 
pair. 

The second important genetic fact 
is that when the interchange takes 
place, large blocks of the chromo- 
somes are exchanged. This can be 
proven only in cases where more than 
two loci are involved, and best when 
a considerable number of well-spaced 
genes have been located, Until re- 
cently the evidence that large blocks 
of genes are involved in crossing over 


was known only genetically. No cer- 
tain cytological proof was known. 


Today, however, the proof has been 
found. No doubt this cytological evi- 
dence will be presented and discussed 
at this Congress. 

It has also been determined on gen- 
etic evidence that more than one in- 
terchange may take place between a 
pair of chromosomes which can _ be 
checked only in cases where there 
are enough intermediate loci between 
two pairs to serve as markers. 

A moment ago I said that crossing 
over has furnished the basis for the 
theory of localization. May I give 
an illustration, in the hope of remov- 
ing a criticism of the localization tech- 
nique that is based, | believe, on a 
misunderstanding? It has been said, 
for example, that the changes made 
from time to time in the genetic map 
of the Drosophila chromosomes, dis- 
credit the method by which the local- 
ization is determined. It might as 
well be said that the method by which 
the atomic weights in chemistry were 
eradually improved discredited the 
procedure of the chemist. 


* *K * 


This brings us to one of the most 
recent fields of modern genetics: the 
study of the redistribution of the 
linkage group by translocation. Treat- 
ment with x-rays has been found to 
be a prolific source for material of 
this kind, but it should not be for- 
eotten that translocation had been 
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discovered and- utilized for genetic 
interpretation several years before 
x-rays were used. Even today, with 
much evidence before us, the way in 
which x-rays bring about this result 
puzzles us. Ina crude way we might 
picture the electron shooting holes in 
the chromosomes, thus _ breaking 
them apart. But when the relative 
sizes of the electron and the chromo- 
some are considered, it is difficult to 
see how such a disruption would re- 
sult from a single shot. 

Even more surprising is the fact 
that the broken end of a piece may 
reunite with the end of some other 
chromosome and, acquiring thereby 
an attachment fibre, form a new link- 
age group. Of course it does not 
follow that such a reunion occurs 
whenever a chromosome is_ broken. 
It is only those cases where reunion 
does occur that are recovered and 
studied by geneticists. When no 
such union is brought about the piece, 
lacking an attachment point, will be 
lost, and the zygote containing it will 
probably die. 


se 2 
Polyploidy 


In even a passing review of present 
day genetics, the numerous problems 
connected with the increase in num- 
ber of the chromosomes, or poly- 
ploidy in technical language, can not 
be ignored. But how can one hope 
even to summarize the work that is 
pouring in with the arrival of every 
new number of the genetic journals? 
The importance of polyploidy for the 
evolution doctrine is perhaps clear, 
but needs cautious handling in the 
light of the past history of phylo- 
genetic interpretation of the facts of 
comparative anatomy. 


* «* *K X 


There are several known ways in 
which we can bring about a doubling 
of the number of chromosomes in a 
cell. The usual way is to suppress 
the cytoplasmic division of the cell at 
the time when the chromosomes di- 


vide. When this is done the chromo- 
somes do not reunite, but the des- 
cendants of that cell will forever 
possess twice the original number of 
chromosomes. Theoretically the pro- 
cess might go on forever, unless 
there are upper limits of a physio- 
logical nature preventing an indefinite 
increase. Doubling diploids gives 
tetraploids. These crossed to dip- 
loids give triploids. Double tetra- 
ploids (or octoploids) crossed to 
tetraploids give hexaploids, and so 
on. 

This work furnishes an opportunity 
for the solution of certain genetic 
problems of theoretical interest, for, 
without this knowledge, some of the 
known genetic ratios would have been 
difficult to interpret. With this knowl- 
edge they are found to conform to 
recognized genetic principles. 

*K *k *K *K 

Of great importance for the genetic 
interpretation of polyploidy in terms 
of chromosomes is the identification of 
chromosomes that carry specific genes. 
Only a few years ago this was known 
In only one animal, but the number of 
cases is steadily increasing. Until in- 
formation of this kind becomes more 
general there will be, as at present, a 
good deal of guessing as to the rela- 
tion of chromosome groups having dif- 
ferent numbers of chromosomes. 


Influence of the Genes on the 
Cytoplasm 


If another branch of zoology that 
was actively cultivated at the end oi 
the last century had realized its ambi- 
tions it might have been possible today 
to bridge the gap between gene and 
character, but despite its high-sounding 
name of Entwicklungsmechanik noth- 
ing that was really quantitative or 
mechanistic was forthcoming. Instead, 
philosophical platitudes were invoked 
rather than experimentally determined 
factors. Then, too, experimental em- 
bryology ran for a while after false 
gods that landed it finally in a maze of 
metaphysical subtleties. It is unfor- 
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unate, therefore, that from this source 
we can not add, to the three contribu- 
iory lines of research which led to the 
rise of genetics, a fourth and greatly 
needed contribution to bridge an un- 
fortunate gap. I say this with much 
regret, for, during that time and even 
now I have not lost interest in the 
fascinating field of embryological ex- 
perimentation. It is true that a great 
deal of factual evidence came to light, 
and it is true that many misleading 
ideas were set aside, but the upshot 
was negative so far as the formulation 
of any of the factors of development, 
whether mechanistic or otherwise, are 
concerned. This may be because the 
work was pioneer and largely qualita- 
tive. Perhaps my disappointment at 
the outcome of the work has led me to 
an overstatement of its failures. Some- 
thing did emerge that the future may 
show to be of fundamental importance 
for genetics. I mean the experimental 
demonstration that the immediate fac- 
tors in the differentiation of the embryo 
are, at the time of their activity, al- 
ready in the cytoplasm of the cell. 
Second only in interest was the dis- 
covery that within certain limitations 
the already determined specificity may 
be reversed, or rather, shall I say, the 
initial steps already taken are reversi- 
ble by factors extraneous to the in- 
dividual cells. 
* ok ok x 


The second inference is no less sig- 
nificant. I need not labor the point at 
this late date that the characters of the 
individual are the product, both of its 
genetic make-up and _ its environ- 
ment, both internal and_ external. 
The earlier, premature idea, that for 
each character there is a specific gene 
—the so-called  unit-character, was 
never a cardinal doctrine of genetics, 
although some of the earlier popular- 
izers of the new theory were certainly 
guilty of giving this impression. The 
Opposite extreme statement, namely, 
that every character is the product of 
all the genes, may also have its limita- 
tions, but is undoubtedly more nearly 
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in accord with our conception of the 
relation of genes and characters. A 
more accurate statement would be that 
the gene acts as a differential turning 
the balance in a given direction, affect- 
ing certain characters more conspicu- 
ously than others. But the environ- 
ment may also act as a differential, 
intensifying or diminishing, as the case 
may be, the action of the genes. 
The best illustration of this double 
relation is seen in the determination oi 
sex. When an unpaired chromosome 
is present, in one or in the other sex, 
its genes determine, as a rule, whether 
a male or a female develops from each 
egg. Under environmental conditions 
which, as we say, are normal, the dif- 
ferential acts almost perfectly, but un- 
der other unusual conditions and in a 
few special cases its power may be 
partially overcome, and even a revers- 
al may take place. These unusual en- 
vironmental conditions may be external 
agents, such as temperature or light. 
They may also be internal factors, such 
as hormones. Even “age” itself may 
bring about a reversal of sex in certain 
types. hese statements are common- 
places today. The only differences of 
opinion concern the emphasis that one 
theorist places on the environment, 
and another on the genetic composition. 


In passing, a word may be said about 
the genes as sex factors, or differen- 
tials. All through the 32 years of the 
present century there have been at- 
tempts to isolate (in a genetic sense) 
the sex-determining factors. At first. 
when the chromosome mechanism was 
discovered, the idea prevailed that one 
X, let us say, made a male, and two 
X’s a female. This was a rough quan- 
titative theory of sex. The sex-chromo- 
some itself was then taken as the dif- 
ferential. Very soon after this the 
idea that the sex-chromosome was the 
carrier of a gene for sex prevailed, 
and a long search was started to lo- 
cate such a gene or genes in this 
chromosome. More recent work on 
translocations has shown the probable 
futility of such an interpretation. The 
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tendency at present is rather to look 
upon all the genes, or at least many of 
them, as sex-determining in exactly the 
same sense, as all or many of the genes 
have an effect on the development of 
ach character. It may well be, how- 
ever, that certain genes in the sex- 
chromosome (as in other chromosomes ) 
are more influential than others in 
turning the balance one way or the 
other, but even so, it does not at the 
present moment,—in the light of re- 
cent evidence,—seem probable that a 
single gene for sex-determination is to 
be found in the X-chromosome any 
more than, in the contrary sense, there 
is a single gene for sex in any special 
autosome. Here again, some one or a 
few genes may be more influential than 
others, but this is also true to varying 
degrees for the genes of any _ other 
character. 


k ok ok x 
Evolution 


Sooner or later every geneticist is 
asked what bearing this work has on 
the theory of evolution. In the early 
years of the century when _ genetics 
was new, some of us tried to sidestep 
the question, partly on the grounds 
that genetics was not ready to discuss 
the bearing of the new work on evolu- 
tion, but mainly because it seemed un- 
fortunate to compromise the precise 
results of the new procedure with the 
evolution doctrine which, because it 
dealt with an historical problem, was 
largely speculative. After 32 years of 
activity, caution may still be the wiser 
course to pursue; yet, on the other 
hand, we are now prepared, I think, to 
make a more definite commitment. It 
is, of course, obvious that only those 
characteristics that are inherited can 
take part in the process of evolution. 
The only characters that we know to 
be inherited are those that arise first as 
mutants, 7. e., discontinuously, or, as 
we say, by a change in a gene. Here 
genetics has made a very important 
contribution to evolution, especially 
when it is recalled that it has brought 


to the subject an exact scientific meth 
od of procedure. If we compare ou 
present status in this respect with the 
discussions of the old school of evolu 
tionists concerning variability, there 
can be no question but that genetics 
has made a distinct advance. 

In the second place, the objection has 
been not infrequently made that geneti- 
cists are dealing only with aberrant 
or abnormal characters — hence their 
results, however accurate, can have 
nothing to do with the kind of prog- 
ressive changes that have made evolu- 
tion of new types possible. Such ob- 
jections have come largely from those 
who ignore what geneticists have done 
and are doing. The same objections 
have also come from those whose minds 
are closed to new evidence or who can 
not distinguish between the value of 
tested and verifiable theories and vague 
views or juvenile impressions with a 
teleological background or bias. 

Without elaborating, I wish to point 
out briefly that there is today abundant 
evidence showing that the differences, 
distinguishing the characteristics of one 
wild-type or variety from others, fol- 
low the same laws of heredity as do 
the so-called aberrant types studied by 
ceneticists. 

Even this evidence may not satisfy 
the members of the old school be- 
cause, they may still say, all these 
characters that follow Mendel’s laws, 
even those found in wild species, are 
still not the kind that have contributed 
to evolution. They may claim that 
these characters are in a class by them- 
selves, and not amenable to Mendelian 
laws. If they take this attitude, we 
can only reply that here we part com- 
pany, since ex cathedra statements are 
not arguments, and an appeal to mystt- 
cism is outside of science. 

There remains still the question of 
the causal origin of mutations. Here 
also some progress had been made, but 
the subject is admittedly by no means 
on the same footing as is our knowl- 
edge of the laws of inheritance. It be- 
hooves us, then, to be careful, for our 
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progress in this respect has been slow 
and to some extent erratic. I mean by 
this that we have not yet found a meth- 
od of producing specific results—. e., 
4 method by which particular genes can 
be changed in a particular way. 

Even here, however, something has 
been done. In the work with x-rays 
and heat the same mutants appear that 
are already known, and that have come 
up without treatment. In addition, new 
mutants appear, as they do also with- 
out treatment. If it can be shown on 
a large scale that the same ratio for 
known mutations holds for x-ray and 
for spontaneous mutations, we may 
nave found an opening for the further 
study of the causes of certain types of 
mutation. 


The Future 


I have been challenged recently to 
state on this occasion what seemed to 
be the most important problems for 
genetics in the immediate future. I 
have decided to try, although I realize 
only too well that my own selection may 
only serve to show to future genera- 
tions how blind we are (or I have 
been, at least) to the significant events 
of our own time. 

First, then, the physical and physio- 
logical process involved in the growth 
of genes and their duplication (or as 
we say their “division” ) are obviously 
phenomena on which the whole process 
of reproduction rests. The ability of 
the new genes to retain the property 
of duplication is the background of all 
genetic theory. Whether the solution 
will come from a frontal attack by 
cytologists, geneticists and chemists, or 
by flank movements, is difficult to pre- 
dict, although I think the latter more 
promising. 

Second: An interpretation in physi- 
cal terms of the changes that take place 
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during and after the conjugation of the 
chromosomes. This includes several 
separate but interdependent phenomena: 
the elongation of the threads; their 
union in pairs; crossing over, and the 
separation of the four strands. Here is 
a problem on the biological level, as we 
say, whose solution may be anticipated 
only by a combined attack of geneti- 
cists and cytologists. 

Third: The relation of genes to 
characters. This is the explicit realiza- 
tion of the implicit power of the genes, 
and includes the physiological action of 
the gene on the rest of the cell. This 
is the gap in our knowledge to which 
I have referred already at some length. 

Fourth: The nature of the mutation 
process—perhaps I may say the chemi- 
co-physical changes involved when a 
gene changes to a new one. [Emergent 
evolution, if you like, but as a scientific 
problem, not one of metaphysics. 

Fifth: The application of genetics 
to horticulture and to animal husbandry, 
especially in two essential respects ; 
more intensive work on the physiologi- 
cal rather than the morphological as- 
pects of heredity; and the incorpora- 
tion of genes from wild varieties and 
species into strains of domesticated 
types. 

Should you ask me how these dis- 
coveries are to be made I would become 
vague and appeal to generalities. I 
would then say—by industry, trusting 
to luck for new openings; by the in- 
telligent use of working hypotheses (by 
intelligence I mean a readiness to reject 
any such hypotheses unless critical evi- 
dence can be found for their support) ; 
by a search for favorable material, 
which is often more important than 
plodding along the well-trodden path 
hoping that something a little different 
may be found; and lastly, by not hold- 
ing genetic congresses too often! 


“SELF-BOBBING” HAIR 
Figure 1 


Woolly-haired woman with short, uncut hair. No. 2, sixth family line 2, IV genera- 
tion. Before the days of bobbed hair the female members of this family were em- 
barrassed by the fact that their hair bobs itself spontaneously by breaking off when it reaches 
a length of from one to three inches. 
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WOOLLY HAIR A DOMINANT MUTANT 
CHARACTER IN MAN 


Orto L. Mour 
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SEGREGATION FOR WOOLLY HAIR 
Figure 2 


Heterozygous woolly-haired 
husband. Fourth family, line 2, 
demonstrated among the 
haired. 


woman 


children, of 


(hair 
IV generation. 
whom three are woolly-haired and 
This character has appeared in a Nordic stock in which the possibility of negro 


uncut) and her unrelated § straight-haired 
The Mendelian segregation is clearly 


three straight- 


admixture is so extremely remote as to be negligible. 


FTER a popular lecture on here- 
dity for teachers, one of the lady 
attendants came to show me her 

very peculiar “woolly” type of hair, 
which was inherited within her family. 
She provided me with a rich material 
of pedigree data, and later also with 
numerous photographs of affected and 
normal members of the family. 
Through her assistance I also was put 
in touch with one of her relatives, Rec- 


tor A. D. Danielsen, Hornnes High 


School. Rector Danielson, who is him- 
self typically woolly-haired, is particu- 
larly interested in genealogy and _ has 
collected a remarkably complete and de- 
tailed family record which he kindly 
placed at my disposal. I am likewise 
indebted to him for a large number of 
photographs of family members. He 
was fully aware of the dominant inher- 
itance of this type of hair in his fam- 
ily. He had, in fact, published a pedi- 
gree of his own family as an illustra- 
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Figure 3 
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y for five generations. 


Inheritance of woolly hair in two lines of a famil 


tion of dominant inheritance in man, in 
connection with a popular lecture on 
this subject. 

The character is so striking and the 
data on its hereditary type so clear that 
it deserves to be put on record. In 
fact, a photograph like the one repro- 
duced as Figure 2 may in itself jus- 
tifv the following short account of the 
case. The author wishes to express his 
sincere indebtedness to the above-men- 
tioned family members for their inter- 
ested cooperation. 

The general description of the char- 
acter is based upon personal examina- 
tion of hair samples from different af- 
fected family members, on the study of 
photographs from 23 woolly-haired in- 
dividuals, of which 9 belong to line 1, 
14 to line 2 (see pedigree, Figure 3) 
and on information supplied by the 
members of the family. 


Description of the Woolly Character 

The woolly character is very constant 
in appearance, as may he seen from the 
photographs reproduced in this paper, 
which cover three generations. The 
capillus is very. strikingly curled or 
frizzled, not unlike negro hair, a fact 
which makes it very natural that fam- 
ily members frequently have discussed 


whether an intermixture of negro 
blood in the remote ancestry might 


possibly account for their peculiar hair 
type. The hairs of the head are dense- 
ly implanted. 

A very peculiar feature is the fol- 
lowing: In spite of a very good hair 
erowth (frequent cutting in male in- 
dividuals) the hair never gets long. 
This is due to spontaneous breaking of 
all the hairs when they attain a certain 
length (see below). Before bobbed 
hair became a fashion among the ladies, 
woolly-haired female members of the 
family were much bothered because 
they could not arrange their abnormally 
short, strange-looking hair in a way 
that freed them from annoying inquis- 
itiveness of others. Also, even today, 
they frequently realize that they are 
not like other people. The dense curl- 
ing is also apt to make the hairs en- 
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tangled so that combing is rendered 
difficult. The abnormal shortness of 
the capillus is interesting in so far as 
it is analogous to the permanent short- 
ness of the hair in the ulotrichous races 
(Negro, Negrito, Melanesian, Bush- 
man, Hottentot, Papuan). 

Only three individuals belonging to 
line 1, IV and V_ generation (in the 
pedigree denoted by a period (.) under 
the individual symbol) are described as 
being strikingly curled, but perhaps not 
quite as woolly or frizzled as the other 
affected family members. I have not, 
so far, been able by personal examina- 
tion to decide whether we are here 
dealing with a modified type of the 
woolly character. 

It is a common feature that the hair 
is of a very light color, in childhood, 
even apparently unpigmented, and that 
it gradually turns somewhat darker 
with age. Occasionally, however, a 
dark hair color may be present in the 
wooly-haired children, so there is no 
absolute correlation between the shape 
of the hairs and their color. 

The following more detailed descrin- 
tion of a woolly-haired female individ- 
ual (Line 2, V_ generation, age 30 
vears; Figure 1) may be regarded as 
representative in all principal features: 

The hairs of the head are densely 
implanted and intensely crisped or friz- 
zled. The curling is of a spiral type. 
The dense implantation and the very 
pronounced crisning makes the canillus 
feel compact and resistent to the hand, 
much like sheep’s wool. 

The length of the hairs on the ver- 
tex varies from 5 cm. to 10-12 cm. 
Only in rare cases do they attain a 
length of 14cm. Judging from photo- 
graphs of woolly-haired females the 
capillus may in some individuals reach 
a somewhat greater length (see Fig- 
ure 5). But the hair never gets long. 
On the whole, the length seems to cor- 
respond well to the values which are re- 
garded as typical of the short-haired 
ulotrichous races. Thus, according to 
Martin? “the uncut hair of the ulotri- 
chous races remains short, the length 





Woolly Hair O47 


A WOOLLY-HAIRED CHIL 
Figure 4 


Woolly-haired girl, No. 1, fifth family, 
line 2, IV generation. One of the reasons 
for believing that this is a mutation rather 
than due to hybridization is that the char- 
acteristic remains constant for generations, 
rather than fading out as is the case in 
continued backcrosses from a negro-white 
hybrid to the straight haired race. 


varying from about 8 cm. to about 25 
em.’ According to Landauer,® Fried- 
enthal found the average length of the 
capillus in negros to be about 15 cm. in 
both sexes. 

In the above-mentioned female fam- 
ily member the degree of curling comes 
nearest to No. 28 in Fischer-Saller’s 
standard series of hair samples. The 
hair color is light, “faded,” correspond- 
ing approximately to Fischer-Saller C. 
or to Eugen Fischer No. 23 with a 
shade approaching No. 25. 

The supercilia are rather dense, of 
the same color as the capillus, short, 
thin, and curled. The cilia are ordinary 
in number and implantation and of the 
same color as the supercilia. They are 
not particularly thin, but show a slight 
indication of curling. 

On the shoulders are scattered pale, 
lanugo-like hairs in slightly brownish 
pigmented hair follicles. On the dor- 
sal surface of the under-arm sporadic 
hairs of an analogous type are found, 
on the ventral surface of the under-arm 
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UNUSUALLY LONG HAIR 
Figure 5 
Woolly-haired woman, mother of woman 
in Figure 1. The uncut hair somewhat 


longer than that of her daughter, No. 5, 


third family, line 2, III generation. The 
factors involved in variations in length at 
which the hair breaks off are not known. 


and on the dorsum of the basal finger 
joints very few analogous hairs are 
present. The axillary hairs and the 
pubes are thin, relatively scarce, short 
and densely curled, slightly darker in 
color than the capuillus. 

Microscopical examination of hairs 
from the vertex of woolly-haired indi- 
viduals seemed at first to indicate that 
the diameter of the woolly hairs was 
about equal to that of corresponding 
hairs from straight-haired control in- 
dividuals. But it was observed that 
the woolly hairs showed with rather ir- 
regular intervals narrower parts where 
they seemed to be thinner. And on 
closer examination it turned out that 
these seemingly narrower parts in real- 
ity are due to a relatively sudden twist 
along the longitudinal axis, a fact which 
indicated that the woolly hairs are flat- 





tened in shape and, in this respect, dif- 
ferent from the more roundish hairs of 
the control individuals. In some sam- 
ples of hairs from wooly family mem- 
bers the flattened hairs are more con- 
tinuously spirally twisted in a spring- 
like way, when examined under the 
microscope. 


Transverse sections were now se- 
cured by aid of the celloidin method de- 
vised by Fiala®. As will be seen from 
the micrographs of hairs from the ver- 
tex of two woolly-haired individuals and 
one smooth-haired control individual 
(Figure 8, a, b, c) the former are 
characterized by a flattened shape, giv- 
ing the cross-sections a flattened oval, 
or, In some cases—presumably near a 
twist—a kidney-shaped form. 

For a discussion of the relation be- 
tween flattening of the hair shaft and 
curling we may refer to Danforth’. 
Though it seems clear that the form of 
the cross-sections may vary consider- 
ably within a race or even to some ex- 
tent in the same person, there seems on 
the whole to be a marked correlation 
between straight ha-r type and roundish 
form on the one hand, and between 
frizzly hair type and flattened oval hair 
form on the other. Thus, in Fritsch’s 
tables of cross-sections from different 
races* the cross-sections from the curled 
hairs of the ulotrichous races (by 
Fritsch denoted as Nigritier) are all 
characterized by a flattened, or in some 
hairs, kidney-shaped cross-section, in 
contrast to the cross-sections from the 
rest of his material, which were more 
or less roundish in shape. ‘The cross- 
sections of hair from the woolly-haired 
individuals here investigated are very 
much like some of Fritsch’s samples 
of cross-sections from ulotrichous indi- 
viduals (in Fritsch’s material repre- 
sented by Nubian, Bushman, Anda- 
manese, Papuan, Zulu, Akka). 

It was a striking feature that traces 
of a medulla were present only in very 
exceptional cases in woolly-haired indi- 
viduals, and in some samples of wooly 
hairs every indication of a medulla was 
lacking. But the material is as yet too 
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WOOLLY-HAIRED FATHER AND SON 
Figure 6 


No. 1, fourth family, line 2, IV genera- 
tion, and No. 2, second family, line 2, V 
generation. 


limited to permit conclusions as_ to 
whether this may be regarded as a typi- 
cal relation. The irregularly transverse 
border lines of the imbricate cuticular 
epithelial cells (the “scales” ) are per- 
haps somewhat more marked in _ the 
woolly hairs than in the hairs from 
smooth-haired individuals, but the dif- 
ference is not striking. The free mar- 
ein of the ceratinized scales is irregu- 
larly crenate. 

The free end of the woolly hairs 1s 
not tapered. Suddenly the hair splits 
up in a bundle of separate fibres, each 
of which breaks off transversely or in 
a slightly oblique direction. The pro- 
trusion of the separate fibres from the 
solid part of the hair shaft is of a 
somewhat different degree. Not infre- 
quently the central fibres are slightly 
longer than the peripheral ones, so that 
the free end of the hair may appear 
bluntly rounded at low power of mag- 
nification. When the wooly hairs are 
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treated with concentrated sulphuric acid, 
the end fibres diverge more markedly, 
giving the end of the hair a more pen- 
cil-like appearence. The fibres them- 
selves resist the action of sulphuric acid 
and retain their shape practically un- 
altered, even when the acid is heated to 


the boiling point and the scales entirely 
macerated. 


Hereditary Type of the Woolly Hair 


As seen from the pedigree (Figure 
3), the woolly hair character studied 
behaves as a clear cut Mendelian dom- 
inant. 


As regards the reliability of the in- 
formation on which the pedigree is 
based it should be mentioned that with 
very few exceptions (see below) we 
know the full name, the birth and even- 
tually the death year as well as the hair 
type of all the individuals belonging to 
the family lines 1 and 2. If there is 
any doubt as to the general hair type, 
e. @., in individuals which died in in- 
fancy, this is denoted by a (.) in the 
individual @ or é¢@ symbol.  Individ- 
uals of unknown sex are denoted by ©; 
families where number and sex of the 
individuals is unknown are denoted 
by ©© In line 2 the information on 
the members of the V_ generation is 
probably incomplete, since quite a few 
members of the line 2 have emigrated 
to the United States of America where 
their descendants now live-—The @ ¢ 
symbols indicate normal-haired, 1. e., 
non-woolly individuals, while the woolly- 
haired family members are given black 
symbols. I have as yet had no oppor- 
tunity of making the hair type of those 
individuals who have married into the 
family the object of a more detailed 
study. Whether different hair types in 
these individuals may possibly influence 
to some extent the woolly hair type 
among their children is therefore an 
open question. 


As seen from the pedigree the woolly 
character can be traced back to a fe- 
male ancestor who married twice and 
from whom two different lines, 1 
and 2, are derived. This individual, 















































THREE GENERATIONS OF WOOLLY HAIR 
Figure 7 


Photo-chart, showing inheritance of woolly-hair characteristics for three generations. 
The individuals shown are in generations III, IV and V in the chart (Figure 3) (III-8; 
IV, 3, 5, 7 and 8; V-4 and V-5). The inheritance is typically that of a dominant Men- 
delian gene, which appears little modified in successive generations, and showing clear- 
cut segregation of normal brothers and sisters of woolly-haired individuals. 
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CROSS-SECTION OF HAIRS 
Figure 8 


A and B are cross sections of the hairs of woolly-haired individuals in generations II] 


and IV; C 


I. H. M. @ (1786-1825) was born in 
\’. Askeroya, Dybvaag, Vestagder, Nor- 
way. Nothing is now known of her 
hair type, but the double genetical test 
clearly demonstrates that she must have 
been heterozygous for the woolly gene. 

Her parents were K. O. @ (1747- 
1813), and M. J. é (1745-1814). The 
parents of K. O. 2 were G. T. 2 
from Aas in Vegardsheia, and O. S. 4 
Fosstveit in Holt. The parents of M. 
J. ¢ were A. M. 92, V. Askeroya, 
Dybvaag, and J. B.@, Sanden in Dyb- 
vaag. The mother of A. M.@?, T. A. 
2, was from Stordal, Dybvaag, her 
father, M. I. ¢, from V. Askeroya, 
Dybvaag. The mother of J. M.¢, A. 
M. 2, was from Ris6r, Austagder, his 
father, B. P.é@, from Sanden, Dyb- 
vaag. All these ancestors of I. H. M. 
9 have typically Norwegian names, a 
fact which, in connection with their 
residence, indicates that her family de- 
scended from Norwegian farmers with- 
out any traceable foreign intermixture. 

I. H. M. 2 was the fifth in a family 
of seven. Only one of her brothers 
and sisters, A. M. @ (1781-1852), 
married, and she gave birth to five chil- 
dren, all non-woolly. No woolly-haired 
individuals have occurred among their 


shows cross sections of hair from a_ straight-haired individual. 
woolly hairs are flattened or kidney-shaped in outline. 
of the medulla in a large majority of the woolly hairs. 
in the hair of the short-haired Negro races. 


Note that the 
A striking feature was entire absence 
These characteristics are found 


descendants (see pedigree, Figure 3). 


I H. M. @ herself married in 1807 
M. T.é (1768-1810) and gave birth 


to two daughters, both woolly-haired. 
From the first of these, H. M.9 
(1807-1880) the woolly gene is trans- 
mitted to the descendants belonging to 
line 1, while the other had three non- 
woolly daughters whose children were 
all smooth-haired. In her second mar- 
riage, in 1812, with T. A.¢, 1. H. M. 
9° gave birth to five children, of 
whom two daughters had _ typically 
woolly hair. Through these daughters 
the gene is transmitted to the following 
generations of line 2 (see Figure 3). 

The pedigree presented needs no fur- 
ther comment. No case of intermar- 
riage has occurred within the family 
lines studied. The expectation for a 
dominant character is accordingly in 
marriage of woolly & normal-haired: 
woolly and normal-haired individuals in 
equal numbers. Twenty such marriages 
occur in our material. In a total of 83 


children 38 were woolly-haired and 42 
non-woolly, while for 3 the hair type 
is unknown, a result that is in perfect 
accordance with expectation. 

For a survey of the not very compre- 
hensive data on the inheritance of the 
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curled hair type in man, the reader may 
be referred to Landauer® and Fischer.4 
Though there are still points which 
need further elucidation, there seems to 
be consistent evidence to the effect that 
the curly hair type generally behaves as 
a dominant trait. This statement seems 
to hold true both for crosses of ulo- 
trichous races & smooth-haired Arians 
and for some curly hair types among 
Kuropeans. In the ulotrichous races 
apparently more than one factor is in- 
volved. Crosses involving Mongols, In- 
dians, etc., which are characterized by 
a special type of straight hair, are here 
disregarded. 


Concluding Remarks 


The evidence presented above dem- 
onstrates that the woolly hair type de- 
scribed represents an unusually “good” 
dominant character in man. A _ photo- 
graph like the one reproduced as fron- 
tispiece illustrates the Mendelian segre- 
gation with “text-book” clearness. 

In one respect the case is particu- 
larly interesting: The character com- 
plex frizzly hair type with flattened 
oval hair form and shortness of the 
hair is just the one which is typical of 
the ulotrichous races. In our case this 
complex is inherited as a clear cut dom- 
inant. Apparently in race crosses the 
analogous complex is also inherited as 
a dominant trait. 
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Any intermixture of negro blood 
may, in our material, be safely exclud- 
ed. Not only is it apparent from the 
pedigree data covering seven genera- 
tions that the family is of Norwegian 
farmers descent, but the clear ‘‘Nor- 
dic” type of the family members (see 
Figure 2) also excludes any assump- 
tion of distant race crossing. Even 
nowadays, with the highly developed 
means of communication, a negro is 
practically never seen in Norway. And 
the occurrence of a negro ™X white 
cross or a hybrid & white crossing of 
this order more than seven generations 
back is for social and other reasons so 
improbable that it may safely be left 
out of account. Such an assumption is 
also ruled out by the genetic evidence 
involving the wooly character itself, 
since this character is remarkably con- 
stant in its somatical manifestation 
through succeeding generations, while 
the same is not true of the analogous 
hair characters of the ulotrichous races 


which appear modified in succeeding 
hybrid generations. 
We arrive, accordingly, at the con- 


clusion that a hair character which in 
main features parallels those present in 
the ulotrichous races, must have oc- 
curred in a European stock as the re- 
sult of an independent mutation. 
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THE C-D MACHINE CORRELATION 
CHART, designed by Enwarp FE. CuRETON 
and Jack W. DUNLAP 
charts with directions, $1.00. 


Pad of twenty-five 
The Macmillan 
Company, 1932. 
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Correlations 


HIS is a double entry frequency 
table with formulas and directions 
for computing the correlation coefficient 
and associated constants. It employs 
the scheme of using the sum and dif- 





ference as auxiliary variables, thus fur- 
nishing a check on the calculations. The 
novel feature is the blue and white 
checker-board design for decreasing the 
chance of error in summing the diag- 
onal frequencies. ‘The general effect is 
pleasing to the eye. The printing is 
neat and legible. ‘There is an error in 
the lower left hand corner of the chart 
which would lead a novice to enter the 
first Y-interval one line too low. 

The directions for computation could 
be improved by both additions and 
omissions. Of the former, two are es- 
pecially important. First, directions for 
plotting the paired observations and en- 
tering the resulting frequencies should 
be included; an experienced clerk to 
whom the chart and directions were 
handed was unable to start the scoring 
until this point was explained. Second, 
a workout example would add greatly 
to the clarity of the explanations. As 
to the omissions, they might well ex- 
tend to most of the details for setting 
up the computation on Monroe and 
Marchant machines. I sav this both 
because operators usually know how to 
handle the machines if the objective is 


*NUMBER OF MINUTES 


Computing Correlations 


REQUIRED TO COMPUTE CORRELATION 
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o 
clearly stated and illustrated; and also 
because key driven machines, with 
which many computing rooms are 
equipped, are just as well adapted to 
this work as the crank driven machines. 

The availability of calculating ma- 
chines raises the question as to the de- 
sirability of such a chart for computing 
correlation. It is well known that ma- 
chines can be readily employed to han- 
dle the original data without the inter- 
mediation of the chart. The accom- 
panying table* displays the results of a 
time study recently made in our labor- 
atory to determine the most efficient 
method for handling correlation cal- 
culations. 

These are conservative estimates of 
time. While no attempt was made to 
attain extreme speed, every effort was 
put forth to make the estimates com- 
parable. All operations were repeated 
for verification unless they included 
self-checking devises. 

This table indicates that correlation 
charts will not ordinarily be used if 
machines are available. 

GEORGE W. SNEDECOR. 

Towa State College. 
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Number of pairs of observations 





500 
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300 




















Method of computation 50) 100 200 1000 
Correlation chart. .......................-..cc......-sc0ese0e- 4] 56 87 118 180 335 
Original data with calculating machine... 22 38 70 103 167 330 
Punched card tabulating machine................ 22 32 51 69 102 19] 
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AGA Book Service 


Books reviewed and advertised in the 
JouRNAL OF HEREDITY may be pur- 
chased by members through AGA Book 
Service at considerable savings. (When 
biological books other than these are 
ordered through the Book Service, 


members are requested to name the 
publisher, to avoid delay in ordering.) 

The purchase of books through the 
Association benefits not only the indi- 
member. 


vidual It also helps us to 








prove to publishers that the JoURNAL 
a desirable medium for ad- 
vertising. We believe that such adver- 
tising will add to the interest of the 
JOURNAL, and income from this source 
could well be used to balance our pub- 
lishing budget. For these reasons, 


1S boc Kx 


whenever you order books seen in the 
JOURNAL, won't you please mention the 
JOURNAL OF 


HEREDITY ? 
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THE LIVE PLANT GARDEN 
Figure 10 


General view of the live plant exhibit, showing material used in genetic research. 


This garden was one of the outstanding features of the Congress. 


Its preparation in- 


volved more than two years’ work, as trial plantings of many of the forms had to be 
made last year at Ithaca, to give information on the correct time to plant to have the 


exhibits in best condition during the last week in August. 


Without this preliminary 


work many of the exhibits would have been a failure because of too-early or too-late 


maturity of the plants. 


The exhibit committee's foresight resulted in a really remark- 


able proportion of the exhibits being in excellent condition at the time of the Congress. 


ARELY does the date of an in- 
ternational scientific gathering 
coincide with the announcement 

of the discovery of important new facts 
or principles. When such announcements 
are made at a scientific meeting, as was 
the discovery of insulin in 1923, the 
significance of the discovery may not be 
realized at the time. In that instance 
the scientific world woke up only some 
weeks later to the fact that a very 
important advance in medicine and 
physiology had been announced. Thus 
to say that no revolutionary advances 
in genetic concepts were given to the 
world at Ithaca may prove to be an 
actual misstatement of fact. In any 
event it by no means implies that the 
Sixth International Genetics Congress 
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Was not a scientific and social success of 
the highest order. 

To give a really coherent account of 
the important points of such a Con- 
eress 1s much hke a small boy trying 
to give the folks at home an adequate 
idea of the wonders of a three-ring 
circus. So much was going on of great 
interest in so many places at once, that 
any single individual could get at best 
only a very sketchy view of the whole. 
The writer has asked at least a score of 
people what they considered to be the 
outstanding feature of the Congress. 
Very few were so clear on this point 
and they were able to give an immediate 
and unequivocal reply. Most of these 
nominations for first place were differ- 
ent, but it is safe to say that the ex- 
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Photograph by Troy Studios 


A LIVING CHROMOSOME MAP 
Figure II! 


The live plant exhibit had so many interesting features that it is hard to single out 


the outstanding exhibit. Possibly this 


honor. 


at the 


hibits of living plants used in Genetic 
research and the other very extensive 
exhibits were accorded a_ prominent 
place in the minds of those who at- 
tended the Congress. Often this atti- 
tude was stated defensively, for it was 
evidently felt that the distinguished 
speakers and the very stimulating dis- 
cussions should be conceded first place. 
Those who considered that the exhibits 
stood first felt that most of the out- 
standing points in the discussion could be 
read about and pondered over later, but 
nowhere else could one have seen such 
an array of the actual material on which 
Genetic research is based. The arrange- 
ment of the program so that ample time 
was allowed for the exhibitors to be 
present, and to demonstrate the media 
in which their researches were con- 
ducted, greatly added to the value of 
the exhibits. 

In a science dealing with abstract 
principles such as mathematics or (re- 
cent) physics, one might question 


living 
In it were arranged living examples of the end-effects of the genes 
known and mapped (or at least located on a given chromosome) in maize. 
ends of the rows listed the genes in each row. 


that 
at present 
The labels 


chromosome map of maize deserves 


International Congress 
could possibly yield a return in any 
way commensurate with the great effort 
and expense involved. In a_ science 
like genetics, dealing in the last analysis 
with living organisms, a congress that 


whether an 


brings together the actual basic ma- 
terial of the science fills a need that 


perhaps cannot be met in any other 
way. Speculation is one of the most 
important and dangerous tools of. sci- 
ence. Unsound speculation is perhaps 
held in check by the presence of such 
overwhelming living evidence of how 
much more there is to be known! 
The publication and program com- 
mittees of the Congress deserve special 
praise for the arrangement of the meet- 
ings. Abstracts of all papers to be 
delivered at the special section meetings 
of the Congress were placed in the 
hands of members when they regis- 
tered. This volume of over four hun- 


dred pages represents about half of the 
published proceedings of the Congress. 
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Its preparation and publication in time 
for the opening of the Congress was a 
noteworthy accomplishment. The pro- 
gram ot the Congress, compiled by the 
Program Committee and the Local 
Committee, was a model of clarity and 
conciseness. With these two volumes 
as a guide the members were in excel- 
lent position to make the most effec- 
tive use of their time, and to attend the 
meetings and discussions of most in- 
terest to them. So much ground was 
covered simultaneoulsy at the afternoon 
section meetings that only the conven- 
tionally depicted ultra-specialist could 
have been altogether satisfied that he 
Was present at all the meetings he 
wanted to attend. 


Advance Abstracts 


A criticism has been offered that it 
would have been much more conveni- 
ent to have had the abstracts one or two 
weeks in advance of the Congress. The 
obvious advantage of such an arrange- 
ment commends it as an ideal; one sus- 
pects that Dr. D. F. Jones, on whose 
shoulders fell the preparation of the 
Abstract volume, would question whether 
it could be put into practice. We 
understand that the final proofs were 
released to the printer just eight days 
before the Congress convened. ‘The 
actual preparation of a book of this 
size in so short a time and its delivery 
to Ithaca was a_ remarkable feat. 
Whether the work of preparation could 
have been further accelerated, or started 
earlier, to make earlier publication pos- 
sible, is a practical problem rather diffi- 
cult to answer. 

Another feature of this method of 
pre-publication of abstracts, which has 
interesting implications, is that many 
papers were submitted for presentation 
at the Congress, but because of the un- 
avoidable absence of the authors these 
papers were not presented. A _ techni- 
cal question might be raised whether 
such abstracts were legitimately a 
part of the Congress Proceedings. 
From a practical point of view this ts 
not serious, as those actually taking part 





in the Congress will be listed in the 
final volume of the Proceedings and 
the inclusion of papers submitted but 
not read makes the Proceedings of the 
Congress a more complete record of 
genetic thought and progress in 1932. 
A number of the newspaper announce- 
ments of the Congress were based on 
these abstracts, and as a result not a 
few events were chronicled that in a 
strict sense never really happened. 
The frontiers of genetics are ex- 
panding so fast that the principle of 
publication of abstracts may, for prac- 
tical reasons, have to be permanently 
adopted. ‘The writer has heard regrets 
expressed that all papers are not to be 
published in full in the proceedings. 
This is an ideal of perfection but me- 
chanical and financial difficulties make 
such an undertaking almost out of the 
question. It was requested that the 
abstracts submitted represent about 
three per cent of the total length of 
the papers. One suspects that this per- 
centage was somewhat exceeded, but 
nevertheless the publication of the com- 
plete papers would fill at least four 
500-page volumes. Certainly such an 
explosion of genetic literature would 
represent rather an alarming aftermath 
of the Congress, could it be financed. 


Social Activities 


Certain schools of sociological thought 
teach that all men are equal units and 
one is just like another. To people 
who actually believe this, the personal 
equation should be a matter of no con- 
cern. In Genetics, where all our ex- 
perience teaches us that each individual 
is a unique and unduplicatable phenome- 
non, the kind of people who are en- 
caged in genetic research is of utmost 
interest and importance. After attend- 
ing a gathering of this kind, meeting 
many interesting and stimulating people, 
all different ; and, by the Grace of What 
Gods there are, getting actually ac- 
quainted with a few rare and unique 
personalities, one wonders more than 
ever how anyone could be such a fool 
as actually to maintain the each-person- 
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GROUP PHOTOGRAPH OF MEMBERS OF THE SIXTH 


Of the 544 members registered at Ithaca, 389 are shown in this photograph, which 
was made Friday morning, August 25th, on the West side of the Armory at Cornell 


F. A. E. Crew 

Fr. B. Hutt 
Katharine S. Brehme 
R. G. Jaap 

Edward J. Wenstrup 
Sara F. Passmore 

J. L. S. Simpson 
Florence L. Barrows 
Helen Besley 

Helen Houghtaling 
Solomon Horowitz 
G. L. Slate 

W. H. Alderman 
John T. Bregger 
David H. Thompson 
A. P. French 

Glen Salisbury 

E. E. Heizer 
Kenneth L. Turk 
Stuart N. Smith 
Jack Shultz 

L. J. Stadler 

A. C. Fraser 

T. H. Morgan 

R. A. Emerson 

F. P. Bussell 

Cc. C. Hurst 

J. W. Gowen 

FE. H. Gay 

E. W. Lindstrom 
Anastasia J. Romanoff 


N. Dobrovolskaia-Zavadskaia 


Mrs. F. W. Herriott 
George Haines 

Th. Dobzhansky 

L. C. Dunn 

Lua A. Minns 
Lillian Phelps 

R. J. Kamenoff 
Marcus M. Rhoades 
Barbara McClintock 
Virginia H. Rhoades 
Harriet B. Creighton 


44 
45 
46 
47 
48 
49 


a 


CONTO Uri Ww lo = © 


mnrinuwuuwuivi 


was only 544, 


Luther Smith 

L. H. Newman 

G. H. Cutler 

W. W. Worzella 
W. R. B. Robertson 
F. A. Hays 

Mrs. F. A. Hays 

B. Rosinski 

Zenas H. Ellis 
Myron Gordon 

J. B.S. Haldane 

L. R. Waldron 

E. F. Gaines 
Margaret Gaines 
Mrs. J. Rheinheimer 
J. Rheinheimer 
George H. Shull 

G. P. Frets 

N. R. Speiden 

C. F. Feng 

E. S. McFadden 
Matthew Fowlds 
Curt Stern 

Mildred Hoge Richards 
C. D. Darlington 

©. L. Mohr 

Mrs. O. L. Mohr 
Mrs. Barbara Davis 
Mary Crawford 

H. Timofeeff-Ressovsky 
Mrs. Gertrude Lindegren 
Carl C. Lindegren 
F. S. Howlett 

W. P. Spencer 

Noel L. Bennion 

S. J. Holmes 

C. L. Huskins 

L. C. Glass 

S. M. Saenko 

Mrs. S. Belfield 
Rov E. Gibson 

A. Richards 

H. H. Newman 


the 
at Taughanock Falls the attendance was about 800. 


87 
88 
S89 
90 
9] 
Q? 
93 
94 
95. 
Q4 
97 
O8 
Q9 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
11] 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 


Below is a key giving the names of those in the photograph. 
Ithaca 


total attendance 


C. R. Stockard 

A. H. Estabrook 
Lois Lampe 

W. D. Merrell 

E. B. Babcock 

L. H. Snyder 

Mrs. L. H. Snyder 
Corrado Gini 

A. Vandel 

A. Ghigi 

R. Goldschmidt 

L. G. Kulkarni 

C. Stuart Christian 
L. Gordon Miles 
E. Chroboczek 

P. C. Ma 

John H. Schaffner 


Mrs. John H. Schaffner 
Yun-Kuei Yang 

C. H. Chung 

E. A. Lods 

D. W. Robertson 
W. J. Sando 

W. H. Leonard 

T. R. Stanton 

G. F. Sprague 

A. A. Bryan 
Florence Stuck 

W. G. Ejinsele 
Mrs. T. H. Morgan 
E. M. Vicari 
Catherine V. Beers 
Mary B. Stark 

G. O. Hall 

W. A. Maw 
Maurice Proulx 

J. L. Lush 

D. C. Warren 
Charles W. Upp 
H. B. Goodrich 

YF W. Mavor 
Ravmond T. Moyer 
C. C. Kwan 


Was 


While the 
considerably 
The total paid 


Figy > Jo 


rt 


C. K. Parris 

KF. D. Richey 

R. A. Fisher 
Alexander Weinstein 
Daniel Raffel 
Mrs. A. Vandel 
H. R. Hunt 
Kurt Hubert 

A. E. Brandt 

P. W. Gregory 
G. L. Stebbins, Jr. 
A. P. Saunders 
2 A. B. Stout 

143 C. G. Bowers 
144 J. T. Buchholz 
145 G. W. Woolley 
146 H. O. Hetzer 

147 M. T. Macklin 
148 N. TIT. Vavilov 
149 E. F. Grossman 
150 D. D. Whitney 
151 S. I. Kornhauser 
152 W. T. M. Forbes 
53 J. H. Gerould 


, , , , 4 , , , 
A ww we Se we OS Se 
~ ° = 
SID Ui & Ww LO = © 


— 
. 
ae 


— — 
-—> 4° 


o2) 


_— 
+. 
~ 


154 N. Timofeeff-Ressovsky 


155 F. R. Immer 

156 L. R. Powers 

157 Jane Spier 

158 Marie Hearne 

159 J. S. Bangson 

160 J. P. Kelly 

161 il DD. Gordon 

162 Arthur B. Chapman 
163 Tohn H. Ouisenberry 
164 Walker M. Dawson 
165 William H. Eyster 
166 W. T. Macoun 

167 R. Summerbvy 

168 H. Nachtsheim 

169 Harry Federley 

170 Kristine Bonnevie 

1 Mrs. Hansen 

2 C. H. Mahoney 


SJ ™ 


1 





7 


173 
174 
175 
176 
177 
178 
179 
180 
18] 
182 
183 





INTER 





4 wt 


Mrs) Helen | 
J. Ben Hill 


7 Sanders 


E. |], Gumbe 


. 


Rene Vande1 


A. Zulueta 
Jacctue S Rou 
L. J. Cole 
E. N. Went 
F. Bb. Morris 
C.J. Lynch 
Wilhelmina 
A. Schmid 
E. W. Sinno 
A. F. Blakes 
R. Kuggles | 
H. H. Stran 
Edward C, ( 
M. N. Weis: 
Nathan Kal 
A. (. Scott 
Haig Derme 
G. Lb. Durh: 
» Reginald H 
B. Nebel 
Wi 
IX (aa 
\] M. Hi 
A. BL. Ni 
‘ Di 
] Pr. ( 
\\ Lon: 
A r 
] Patter 
[) ince 
rre 
H S. 
\ \\ 
G 
( ey 
R 
| [ 





XTHEINTERNATIONAL GENETICS CONGRESS AT ITHACA 


Figy » IL 





membership of the Congress was 813. 


In spite of the unfavorable economic conditions and 


the adverse exchange existing at the present time, there were 101 members present from 
other countries. 


Dr. Morgan has his hand on one of the numerous dogs which are 


campus at Cornell. 


formal touch to some of the functions. 
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73 Mrs} Helen D. Hill 216 
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Some of these, in their un-self-conscious canine way added a truly in- 
Photograph by Troy Studio. 
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a-robot-unit view. The real value of 
such a Congress is, after all, in what 
it teaches us of the uniqueness and 
importance of the individual. 

Thus the social activities of the Con- 
eress constituted one of its most notable 
features. For these Ithaca is marvel- 
ously adapted. It is isolated enough 
to prevent too many diversions, and yet 
the country round about is so varied 
that the members of the Congress were 
continually stimulated by the new 
scenes and situations. Had it not been 
for the Local Committee, these might 
have gone unappreciated, but so fine a 
job was done in organizing the social 
side of the Congress that many other 
things than the scientific meetings will 
long be remembered by those who went 
to Ithaca the last week of August, 1932. 

What did the Congress tell us of 
future progress in genetics—after Dr. 
Morgan had had his guess before the 
gathering convened? Oceans of words 


were spilled in formal and informal 
gatherings to discuss the vital question: 


“What is the Gene?” but that important 


entity is still illusive. Perhaps in 1937 
the answer may be forthcoming. The 
other angle is the relation between 
genetics and cytology which is becom- 
ing so close and so fruitful. The not- 
able work of maize geneticists and cy- 
tologists in linking gene-behavior and 
observed chromosome behavior is an 
outstanding example of this fruitful 
trend. Another development is tracing 
through the long history of the gene 
from fertilization to the adult organism, 
discovering how it controls develop- 
ment. In this a beginning only has been 
made as in the recent work on the lethal 
effects of the “creeper” gene in fowls. 
Of this more will perhaps be heard in 
later Genetics Congresses, which if not 
held too often, as Dr. Morgan wisely 
counselled, should neither be held too 
long apart! —R. C. C. 


THE EUGENICS CONGRESS 


HE Third International Con- 

eress of Eugenics opened with 

an excursion to Cold Spring 
Harbor on Sunday, August 21. There 
members of the Congress were guests 
of the Carnegie Institution of Wash- 
ington. The Station for Experimental 
Evolution and the [Eugenics Record 
Office were thrown open to the inspec- 
tion of the members, and lunch was 
served by friends of the Institution 
resident in the vicinity. 

The general session on Monday 
morning was devoted to a discussion of 
problems of immigration, of ways to 
encourage the reproduction of the fit, 
and to discourage the reproduction of 
the sub-normal and defective. “These 
problems are, of course, the basic prob- 
lems of Eugenics. Their practical solu- 
tion is by no means simple. No easy 
way has been found to limit the families 
of those in the lower mental brackets. 
This is the paradox that threatens to 
keep birth control dvsgenic, in spite of 


the hopes of its votaries for the dis- 
covery of a technique that any half-wit 
can, and will, use. In spite of consider- 
able discussion this three-headed eugenic 
cat still remains unbelled. 

The afternoon was devoted to sec- 
tion meetings at which were discusse:l 
the eugenic implications of race differ- 
ences, variation, mate selection, fecun- 
dity, and the socially inadequate. Much 
interesting information on various 
phases of these problems was pre- 
sented, but one was left with little in 
the way of a conviction as to “What 
to do!” The noise of street-cars, trucks 
and elevated trains was overwhelming, 
and this feeling may have been due to 
the general hubbub, rather than because 
the moral was not plain. One wondered 
somewhat about the wisdom of staging 
a discussion that hinges in the last 
analysis on people, in the midst of so 
many things that connected thought was 
almost beyond the realm of possibility. 


In the evening a dinner was held at 
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che Museum, and following this the 
General Assembly of the Congress. 
R. A. Fisher transmitted a note of 
ereeting from Leonard Darwin, son of 
Charles Darwin, and for many years 
president of the British Eugenics Edu- 
cation Society. This was followed by 
Dr. Davenport’s presidential address, 
and by addresses by the Honorary 
President of the Congress, Henry Fair- 
field Osborn, and by Dr. Corrado Gini 
of Rome. Following this there was a 
reception and inspection of the remark- 
able Eugenics exhibit which is one of 
the outstanding features of the Con- 
oTess. 

On Tuesday the General Morning 
Session was devoted to a discussion of 
ugenics in relation to Education, Mar- 

age, and War. At this meeting Dr. 


Madge T. Macklin made what many 
consider to have been the most im- 


portant practical suggestion advanced 
at the Congress. She urged that the 
medical curriculum be revised to the 
extent that medical men will have an 
“dequate grounding in the basic princi- 
les of genetics. She considers it espe- 
cially important that in the final vear 


W 


of the medical course, after the stu- 
dents have learned of the symptoms of 
disease, they be given a course in the 
genetics of human diseases. 

Popenoe’s account of 
Relations Institute at Los 
it plain that to have any 
soever, a eugenic outlook must be in- 
culcated early in life. To try to do this 
in the last days or weeks before mar- 
riage, is years too late. 


the Family 
Angeles left 
value what- 


The afternoon sections were devoted 
to physiology and sanitation; society in 
relation to eugenics; and to general dis- 
cussions of the problems of eugenics. 

The extensive exhibit of material 
bearing on the subject of eugenics and 
human heredity is one of the out- 
standing contributions of the Congress. 
This will be open to the public through- 
out September, and will be viewed by 
many people. These exhibits represent 
a tremendous amount of painstaking 
work. Anyone who takes the time to 
eo through the exhibit in detail cannot 
but be impressed with the great amount 
of very fruitful work that is being 
done in working out the details of 
human heredity. 


Other “Stigmata of Degeneracy”’ 


Editor, THE JOURNAL OF HEREDITY: 


N the August, 1932, number of THE 

JOURNAL oF Herepity, I note the 
‘ditorial comment at the bottom of page 
317. “Stigmata of Degeneracy,” as ap- 
plied to straight and concave scapulae 
would be softened by the addition of 
the word “physical” as I was in the 
habit of doing for many years before 
hecoming an Emeritus Professor of 
Si rgery. People who present stigmata 
of physical degeneracy are to be found 
among our most brilliant mental 
groups—the orchids who blossom glo- 
riously while the root is dying. 

I have not read the article by Dr. 
W. W. Graves, of St. Louis, in the 
London Eugenics Review for October, 
1931, but it seems far from being news 
to surgeons that people with “gun stock 


scapulae’” in professional parlance, are 
among those who die comparatively 
young and who are “unfit” so far as 
the term may be applied to physical 
survival. 

The gun stock scapula is indeed an 
index to human unfitness in_ physical 
connotation of the latter term and it 
seldom occurs singly as a “mark” which 
is perhaps a less offensive word than 
‘stigma’; the latter having sinister sig- 
nificance in some of its applications. In 
people with the concave scapula in par- 
ticular we may find as many as three 
or four other marks of physical decline 
in a single individual, perhaps even 
more than that in a highly responsive 
girl who is the “life of the party” and 
at the head of her class at school. 
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In the course of my lectures in sur- 
gery I have called the attention of the 
class to this point very many times and 
we have set out to look for as many 
“stigmata” as might be found associat- 
ed in some one individual. For exam- 
ple—a high-arched palate with or with- 
out other defects of the superior max- 
illary bones, facial asymmetry, defec- 
tive mandible, irregularities in contour 
of the helix of the ear, Mosher’s short 
sternum, a kidney or kidneys pulled out 
of Gerota’s capsule by a dragging colon, 
acute-angled rib insertions, preputial 
adhesions in girls especially, coccygeal 
dimple, undeveloped mammary glands, 
male or female hirsute pubic arrange- 
ment in the wrong person—the latter 
point sometimes allowing us to make 
an estimate as to the individual’s prob- 
able behavior as a social unit. Dys- 
function of the endocrine glands 1s a 
common accompaniment of tangible de- 
fects of physical structure, confirming 
the old idea that structure and function 





The Journal of Heredity 


belong together. 

Your question as to the wisdom of 
the cover-title under which Dr. Graves’ 
article appears had not occurred to me 
at all because ‘Stigmata of Degener- 
acy’’ would be conventional in medical 
writings but I am glad that the idea of 
“misuse of terms” has been brought 
forward in this connection. We may 
properly agree that the word “physical’’ 
or “mental” as the case may be, should 
qualify the word “stigmata,” and “‘de- 
cline” is a more gracious word than 
“degeneracy” for the heading of an ar- 
ticle. Unfit people are extremely sen- 
sitive over that sort of classification in 
a case of physical defect in particular, 
and as a physican I have many times 
tried to give comfort with the state- 
ment that mental superiority is one of 
Nature’s compensations for physical de- 
ficiency. I have never know moral de- 
ficiency to cause any pangs of grief. 

Ropert T. Morris, M. D. 
140 E. 54th St., New York City. 





It appears that Dr. Graves has gone 
a good deal farther than most surgeons 
in tracing the development of the scap- 
ulae from early embryonic stages, and 
in adducing evidence to show that scap- 
ula-shape is a constant characteristic, 
throughout life — apparently rather 
strongly inherited. Apparently my stric- 
tures regarding the use of the term 
“Degenerate” were not quite clear. 
Graves has shown that statistically cer- 
tain shapes of scapulae are associated 
with prospects of survival. By no means 
all of Graves’ “‘scapoid types” fail to 
reach three score years and ten. That 


is, some people with concave shoulder 
blades do survive and apparently show 
no other evidences of “degeneracy.” 
The question of whether to use the un- 
pleasant words “‘stigmata’’ and ‘‘degen- 
eracy’ in a specific case or even where 
there is an absolute correlation is dis- 
tinctly another matter from what I had 
in mind—the casual use of such an op- 
probrious term when to use it is both 
unscientific and very questionable taste. 
A note by Dr. Graves in the succeeding 
number of the Eugenics Review, and a 
personal conversation with him, makes 


it plain that he altogether concurs in 
the view which I took.—Eprror. 


Ww 


Errors in Bud Mutation Article 


Attention has been called to two er- 
rors in the article on Bud Mutation in 
the Apple in the May JOURNAL OF 
Herepity. On page 217, legend to 
Figure 9, cuts D and F are inter- 
changed. F shows the Dorrence Mu- 


tation in Connecticut and D the Dickey 
Mutation in Oregon. The second er- 


ror 1s in Literature Cited, No. 9. Breg- 
gers paper was presented at the 1930 
meeting of the Wash. Hort. 
but published in 1931. 


Assoc., 
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CONGENITAL TAILLESSNESS IN THE RAT* 


F. B. Hutr ano O. MyYpDLANnpb 


University of Minnesota, St. Paul, Minnesota 





TAILLESS IN APPEARANCE BUT GENOTYPICALLY TAILED 
Figure 13 
The 229 descendants of this rat all had conventional tails. This fairly conclusively 
proves that the loss cf this rat’s caudal appendage was due to accidents of development rather 
than to any change in the animal’s genetic constitution. 


N January, 1931, through the kind- specimen was secured no breeding trials 
ness of Mr. Ivan G. Grettum, the had been reported, so that it was im- 
writers of this note secured a tal- 
less male albino rat. (Rattus norvegicus 
[’rxleben.) This animal had appeared 
in the rat colony of the Champion 


possible to say whether this condition 
arose from genetic causes or from some 
accident during development. The lat- 
ter possibility seemed the more likely in 
Animal Food Company of Minneapolis. view of the rarity of the tailless condi- 

Neither at birth nor when full grown tion at the Wistar Institute as reported 
(Figure 13) did the rat have the slight- by Miss Conrow. On the other hand. 
est external evidence of any tail. By Lang!? has reported the investigations 
the absence of this appendage the ani- of Nageli which made it evident that in 
mal’s scrotum was made much more the closely related house mouse, Mus 
conspicuous than in tailed rats. musculus, the tailless or short-tailed con- 

Tailless albino rats were described by — dition is hereditary. In the house mouse 
Conrow,!? but up to the time when this this abnormality is apparently due to a 





*Paper No. 1072 of the Journal Series of the Minnesota Agricultural Experiment Station. 
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VERTEBRAE OF TAILLESS RAT 
Figure 14 


Posterior end of the vertebral column of the tailless rat; dorsal view on the left, 
lateral view on the right. L—6 lumbar vertebrae; S—4 sacred vertebrae fused to form 
the sacrum; C—single caudal vertebra. Twice natural size. 
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dominant gene which is lethal in the 
homozygous state. 

The special interest attached to the 
comparative genetics of related species 
made it desirable that the tailless rat 
should be submitted to a thorough gen- 
etic investigation. Through the kind- 
ness of Dr. L. S. Palmer the necessary 
facilities were provided in the nutrition 
laboratories of the Division of Agricul- 
tural Biochemistry at this institution. 

Unfortunately the mother of the tail- 
less rat had been destroyed, so that a 
hack-cross to her was impossible. How- 
ever, in breeding tests with unrelated 
stock, the following results were ob- 
tained : 


Fi: 49, all with normal tails 


‘e: 157, all with normal tails 
Back-cross to 


tailless: 23, all with normal tails 


These findings are in complete agree- 
ment with those of King® which ap- 
peared when the investigation herein 
reported was nearly completed. In her 
tests no tailless rats appeared in Fy or 
Ff. from matings of three tailless fe- 
males and two tailless males to normal 
sibs, while in a crucial test of tailless 
male * tailless female, only tailed rats 
appeared in 25 F, and 132 Fy. animals. 

It is evident that the defect 1s not a 
eenetic character. The experiments of 
Conrow” showed that no post-natal ac- 
cident could amputate the tail so clo:ely 
to the body that the vertebral column 
would be terminated within the pelvic 
sirdle as was the case in her tailless 
rats and in the writers’ specimen. Con- 
genital taillessness in these animals was 
therefore caused by some accident dur- 
ing gestation, presumably an arrest of 
development at a time when the pri- 
mordium of the caudal vertebra was 
at a critical period in its development. 

That this occurrence is rare is shown 
by the small number of cases observed 
in the Wister Institute colony, given 
by Miss King® as follows: 


Number of Number 


Period rats raised tailless 
1907 to 1917 over 71,000 11 
1918 to 1930 over 100.000 5 
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Prof. H. M. Evans has advised us, 
in response to an inquiry, that only 
two tailless animals have been encoun- 
tered among about 60,000 rats raised 
during fifteen years in the colony of 
the Department of Anatomy in the 
University of California. Congenital 
absence of the tail is evidently a rare 
occurrence in the rat. 

The posterior end of the vertebral 
column of the tailless rat reported in 
this paper is shown in Figure 14. The 
pelvic girdle was quite normal and was 
removed before photographing to per- 
mit a better view of the sacrum. Nor- 
mally this species has 6 lumbar, 4 sac- 
ral and about 30 caudal vertebrae. This 
specimen had all the lumbar vertebrze 
and a normal sacrum of 4 vertebre. 
In addition there was present a single 
caudal vertebra which had well formed 
transverse processes and _ prezygapo- 
physes, but was badly misshapen at its 
distal end. 

Of five tailless rats described by 
Miss Conrow, only one had any caudal 
vertebree and in that case, as in the 
writers’ rat, the single caudal vertebra 
was deformed. Her other four cases 
lacked from one to all four sacral ver- 
tebre and one even lacked the sixth 
lumbar vertebra. 


Discussion 


The vicissitudes besetting the ver- 
tebrate tail are of various’ kinds. 
The appendage may be shortened after 
birth by accidents or enemies, and many 
a puppy has been deprived of the pleas- 
ure of chasing his tail because that 
organ has been trimmed down to meet 
the Procrustean dictates of the show 
bench and of the dog fancier. 

Similarly, albeit less harshly, the tail 
may be removed or amputated by an 
accident in development prior to birth. 
Such non-genetic congenital taillessness 
is rare in the rat, but that it may be 
more common in other animals is indi- 
cated by Dunn’s report”? of 10 such 
cases among 10,170 fowls. Two in- 
stances of congenital taillessness in cat- 
tle have been reported to the senior 
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author, and there are occasional refer- 
ences to the same condition in horses, 
sheep and swine. 

If animals which should have tails 
can be deprived of them through acci- 
dents during development, there is com- 
pensatory justice in the occasional per- 
sistence of embryonic tails at birth 
among animals in which tails are de- 
cidedly superfluous. The list of such 


occurrences in man numbers’ over 
eighty-five. Their distribution reveals 


that the event may even occur in Ten- 
nessee and shortly after the Scopes 
trial! 

Finally, hereditary modifications of 
tail-length are common. The genetic 
nature of the tailless or ‘“‘bob-tailed” 
condition in the Manx cat has _ been 
established by several investigators. Less 
well known is the evidence of Godron® 
and of Klodnitzky and Spett® for a 
dominant gene or genes shortening the 
tail in the dog. Experiments of Nagelt 
(reported by Lang!), Dubosq* and 
Dobrovolksaia-Zavadskaia® make it clear 
that there is a hereditary type of tail- 
lessness in the house mouse and _ that 
it is dominant and lethal in the homo- 
zygous state, but the exact genetic basis 
for the condition has not yet been de- 
finitely determined. Landauer and 
Dunn!® and Landauer!! have found 
that in fowls there are two types of 
hereditary rumplessness as well as the 
non-genetic congenital rumplessness re- 
ferred to above. 

In addition to these specific cases, 
most geneticists would agree that genes 
are responsible for the differences in 
tail length which are characteristics of 
certain species. Within the Rodentia 
one finds that the number of caudal 
vertebree may vary from 30 in the rat 
down to the rudimentary tail of the 
euinea pig. Similar differences are 
found in the Primates. Even in closely 
related species, and within a_ species, 
there may be great hereditary differ- 
ences in length of tail. For example, in 
sheep the number of caudal vertebre 
varies in so-called tailless, short-tailed 
and long-tailed varieties from three to 
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twenty-four. Genetic factors affecting 
the caudal vertebrze are obviously among 
those which have played a conspicuous 
role in the evolution of species. 

Since several of the mammals have 
achieved apparent taillessness by the ac- 
quisition of genes which inhibit devel- 
opment of the tail beyond the em- 
bryonic stages, it is not impossible that 
hereditary taillessness may yet be found 
in the rat. During the course of this 
investigation several lady members of 
a class in nutrition expressed the hope 
that a race of tailless rats might be 
produced. Their interest arose from 
the feeling that if the rat could modify 
his long snaky tail, replacing it with 
either a short one like that of the rab- 
bit or none at all, like the guinea pig, 
their aversion to handling the animals 
would be overcome, and, as a result, 
they would enjoy more fully certain 
phases of a laboratory course in 
nutrition. 

However desirable from this stand- 
point a gene for taillessness might be, 
there is reason to believe that such a 
mutation could not be utilized to add to 
the prestige of the laboratory rat. In- 
vestigations with short-tailed mice show 
that homozygosity for short tail is 
lethal and that there is apparently a 
reduction of viability in the heterozy- 
gote. Evidence of reduced viability in 
short-tailed cats is presented by Hind‘ 
and by Schwangart and G-au!*, while 
the report of Klodnitzky and Spett?® 
suggests that some short-tailed dogs are 
similarly afflicted. If a reduction in 
vigor 1s inevitably associated with a 
reduction in the tail, that character 
would be undesirable in most labora- 
tories, even if the rat could attain it. 

Because hereditary taillessness effects 
vitality, it does not follow that acci- 
dental congenital taillessness must have 
the same effect. However, Miss King® 
reports that the tailless rats studied at 
the Wistar Institute were somewhat 


below the average in size, vigor and 
were not 
average 


fertility. These defects 
noted in our specimen. The 
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size of 10 litters from him was 7.2, 
which is slightly above the average for 
the albino rat. It is possible that fe- 
males may be more adversely affected 
than males. Several years ago there 
appeared in the rat colony of the Divi- 
sion of Agricultural Biochemistry here, 
the only tailless rat observed in that de- 
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partment among a number estimated to 
be over ten thousand. The pelvic gir- 
dle of this animal, a female, was so 
deformed that she could not give birth 
to her litter. That such a condition 1s 
most unusual is shown by the fact that 
Miss King got several litters from 
four tailless females. 


Literature Cited 


1. Conrow, S. B. 1915. Taillessness in the 
rat. Anat. Rec., 9, 10: 777-784. 

1917. Further obervations 
on taillessness in the rat. Anat. Rec., 12, 1: 
155-159. 

3. DopRovoLSKAIA-ZAVADSKAIA, N. 1927. 
Sur la mortification spontanée de la queue 
chez la souris nouveau née et sur l’existence 
d’un charactére (facteur) héréditaire ‘“non- 
viable.” Compt. Rend. Soc. Biol., 97: 114-1106. 

4. Dupsose, O. 1922. Une lignée de souris 
anoures et extromeéles. Ass. franc. p. avane. 
Sct., Montpellier: 399-402. 

5. Dunn, L. C. 1925. The inheritance of 
rumplessness in the domestic fowl. Journ. 
Hered., 16, 4: 127-134. 

6. Gopron, D. A. 1865. De la suppression 
congéniale de l’appendice caudal. Observeée 
sur une famille de chiens. Wem. Ac. Stan- 
islas. (cited by Conrow. ) 

7. Hinp, W. 1889. The effect on the tails 
of a family of English kittens of one strain 
of Manx blood during three and a half years. 


IO 





Ann. Rep. N. Staffs. Naturalists’ Field Club: 
81-87. (cited by Bamber in Bibliographia 
Genetica, Vol. III, p. 76.) 

8. Kinc, HELEN D. 1931. Studies on the 
inheritance of structural anomalies in the rat. 
Amer. Journ. Anat., 48, 1: 231-260. 

9. KLopnirzkKy, I|., and G. Spertr. 1925. 
Kurzschwanzige und schwanzlose Varianten 
bei Hunden. Zettschr. f. ind. Abst.u. Ver- 
erb., 38, 1: 72-74. 

10. LANDAUER, W., and L. C. Dunn. 1925, 
Two types of rumplessness in domestic 
fowls. Journ. Hered., 16, 5: 153-160. 

11. . 1928. The morphology 
of intermediate rumplessness in the -fowl. 
Journ. Hered., 19, 10: 454-467, 

12. Lanc, A. 1912. V ererbungswissen- 
schaftliche Miszellen. Zettschr. f. ind. Abst.- 
lt. V ererb.., 8: 233-283. 

13. SCHWANGART, F., and H. Grav. 1931. 
Ueber Entformung, besonders die vererbbaren 
Schwanzmissbildungen, bei der Hauskatze. 
Zeitschr. f. Tiersiicht. u. Ziichtungsbiol, 22, 
2: 203-249. 
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Books Received 


OOKS are acknowledged in this column as received, and such acknoweldg- 

ment must be regarded as sufficient return for the courtesy of the sender. 
As far as space permits, books that contain material of special interest to the 
readers of the JOURNAL will be reviewed in later numbers. 


THE SOUTH-AMERICAN SWAMP 
BEAVER (NUTRIA), Care, Feeding, Breed- 
ing, and General Management. By Ap. R. 
WALTHER, Puo.D. and D. V. T., Professor 
of Agricultural High School, Hohenheim, 
Germany. Second Edition. 108 Illustrations. 
Pp. 128. English Version by C. R. Partik, 
Lantier, Quebec. Verlag F. C. Mayer, 
Munich, Germany. 1931. 


A South American fur bearer, new 
to the breeders in the United States, 
makes his bow by way of Germany. 


PSYCHOLOGY AND PSYCHIATRY 
IN PEDIATRICS: THE PROBLEM. Re- 


port of the Subcommittee on Psychology and 


Psychiatry, by Bronson Crotuers, M. D. 
Chairman, White House Conference on Chile 
Health and Protection. Pp. 146. Price, $1.50 
The Century Co., New York. 1932. 
Another publication of the White 
House Environmental Conference. 
SCIENCE TODAY AND TOMORROW, 
Compiled from a Series of Lectures Delivered 
at Morley College. Pp. 196. Price 8/6. 
Williams & Norgate, Ltd., London. 1932. 
Psychology, anthropology, biology, 
botany—essayed by authorities, with 
varying degrees of general interest and 
lucidity. 
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THE METHODS OF STATISTICS, An 
Introduction Mainly for Workers in the 
Biological Sciences. By L. H. C. TIpretrt, 
M. Sc., Statistician to the British Cotton In- 
dustry Research Association. Pp. 222. Price, 
15/. Williams & Norgate, Ltd., London. 
1931. 

Mr. Tippett is not a biologist, but 
he has given biologists much _ to 
struggle over. 





EVOLUTION YESTERDAY AND TO- 
DAY. by Horatio Hackett NEWMAN, Ph. 
D., Professor of Zoology, University of Chi- 
cago, Pp. 171. Sixteen Chapters. Price, 
$1.00. Century of Progress Series. Wil- 
liams & Wilkins Co., Baltimore. 1932. 

Dr. Newman discusses other matters 


than twins. 

RECENT ADVANCES IN CYTOLOGY, 
by C. D. Darttneton, D. Sc., Ph. D., Cy- 
tologist, John Innes Horticultural Institution. 
Pp. 8 Plates, 109 Text Illustrations, 65 
Tables. Price, $4.00. Philadelphia, P. 
Blakiston’s Son & Co., Inc. 1932. 

The graft-hybrid between genetics 
and cytology has already shown thrill- 
ing evidences of heterosis. Darlington 
brings up to date the ground already 
covered and discusses the implications 
of this work in a manner that probably 
will not be universally accepted, but, as 
Haldane says in the Introduction, can 
hardly be ignored. 








SCIENCE AND HUMAN EXPERI. 
ENCE, by Herpert Dincie, D. Sc., Asst. 
Professor of Astrophysics, Imperial College 
of Science and Technology; Hon. Secretary, 
Royal Astronomical Society. The Macmillan 
Company. Price, $1.75. 

Physics, the exact science, seems to 
be leaving biology far behind when it 
comes to speculative and essentially un- 
verifiable hypotheses. Dingle considers 
this an advance. Toa biologist it smacks 
of metaphysics. 





PLANTS, WHAT THEY ARE AND 
WHAT THEY DO, by A. C. SEwarp, Sc. 
D., D. Se., LL. D. Master of Downing Col- 
lege and Professor of Botany, Cambridge. 
Pp. 141. Twelve Chapters. Price, $1.50. 
Cambridge, England; At the University 
Press. New York; The Macmillan Com- 
pany. 1932. 

The problem of utilizing solar energy 
was solved by the “invention” of chlor- 
ophyll, these many ages ago. We still 


depend on plants for the energy that 
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keeps us animals going. So we, as 
a species, ought to be interested in 
what Dr. Seward has to say. 





HANDBUCH DER BLUTGRUPPEN. 
KUNDE, by Dr. PAuL STEFFAN. 669 Pp. 
Nine Chapters. Price, 48 marks. Lwd. Mk. 
50. J. F. Lehmanns Verlag—Munchen. 1932. 

Our knowledge of the blood groups 
will soon fill an encyclopedia, it seems. 





JOBS FOR THE COLLEGE GRADU- 
ATE IN SCIENCE, by Epwarp J. V. K. 
MenceE, Ph. D., Se. D., Director of Depart- 
ment of Zoolegy, Marquette University. Pp. 
175. 4 Parts; Appendix A and B. The 
Bruce Publishing Co., New York. 1932. 

If Dr. Menge knew where jobs were 
to be had this book ought to have a 
tremendous sale. He lists many of the 
possibilities in Federal and State gov- 
ernments, and elsewhere, but right now 
this doesn’t mean very much. In the 
case of the Federal Government, at 
least, vacancies cannot be filled without 
specific approval of the President, which 
some graudates in science may find 
hard to obtain. 





PRIMITIVE SECRET SOCIETIES, A 
Study in Early Politics and Religion, Dy 
Hutrron Wesster, Ph. D., Professor of So- 
cial Anthropology in the University of Ne- 
braska. Pp. 243. 11 Chapters. Price, $3.00. 
(Second Edition, Revised). New York, The 
Macmillan Company. 1932. 

Politics and religion are two subjects 
eugenists must learn a good deal more 
about before the ‘‘factors under social 
control” are much applied with an eye 
to racial welfare. Perhaps this book 
might serve as a primer. 





HUXLEY, by CLarENcE Ayres. Pp. 254. 
9 Chapters. Price, $3.00. New York, W. W. 
Norto & Co. 1932. 

Evolution’s Saul of Tarsus held up 
to the mirror of biography. 


NEW JERSEY’S AGRICULTURAL 
EXPERIMENT STATION, 1880-1930. by 
CARL RAyMonp Woopwarp and INncrin NEL- 
son WALLER, with an Introduction by Jacob 
G. Lipman. Pp. 645. 25 Chapters. New 
Jersey Agricultural Experiment Station, New 


1932. 


3runswick. 
The daddy of all of the State Exper- 
iment Stations celebrates its jubilee. 
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MENTAL AND PHYSICAL TRAITS OF 
IDENTICAL TWINS REARED APART 


Case VI. Twins Ada and Ida 


H. H. Newman, 


University of Chicago 
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SEPARATED THIRTEEN YEARS 


Figure 15 


Twins, Ida (left) and Ada (right) when they were eighteen years old. Separated at 


three years, they remained apart until they 


were sixteen. Ada had been married a 


year when this picture was taken, and Ida did not marry until fifteen years later. Their 
close resemblance and other criteria of identity leave no question that they are identical twins. 


HIS case is of special interest in 
that the women are the oldest 
twins reared apart that have been 
reported. They were separated at about 
three years of age and are now fifty- 


eight vears old. The period of complete 
separation was that from three years to 
sixteen years. Since sixteen years of 
age they have seen a good deal of each 
other, sometimes living together for 
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months at a time. Ada married at sev- 
enteen years of age and Ida married 
sixteen years later, at thirty-three. Ada 
has reared five children, Ida four. Ada 
was separated from her husband after 
ten years of unsuccessful effort to re- 
form him. Since then she has worked 
hard to support her children and de- 
serves a great deal of credit for her 
success in rearing them all to be good 
citizens. Ida is still living with her 
husband, who seems to be a man of 
good character. Both women are de- 
voted mothers. They say: “Our chil- 
dren love us anyway, so there is much 
to be thankful for.” 

The early life of these twins was 
very similar, extremely hard and cruel 
in both cases. Their father, at the time 
when the twins were still infants, de- 
veloped inflamatory rheumatism and 
became partially blind. He drank a 
great deal and left his family perman- 
ently when the twins were two or three. 
Misfortunes made it necessary for the 
twins to be taken care of by relatives 
of the mother, Ada and Ida living with 
different families. Neither family 
wanted the children and the result was 
they were both neglected and_ badly 


mistreated. Both women tell a most 
tragic story of hardship and abuse, 


which we must omit from this account 
because the details are too personal. 
The main point for our purposes 1s the 
fact that their social environment 
throughout childhood was about the 
same and about as bad as it could be. 
Under these circumstances it 1s very 
significant that both women have over- 
come their handicaps equally well and 
have grown up to be highly respectable 
persons with rigid moral codes, good 
average intelligence, and good manners 
and speech. They both have deep- 
seated prejudices and both are some- 
what bitter about life in general, but 
this is not surprising considering their 
wretched childhood. 

The educational record of both twins 
is about the same. Neither one re- 
ceived more than third grade schooling 
and even this was interrupted and n- 
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satisfactory. They have learned to read 
largely through their own efforts, and 
both read somewhat slowly. This slow- 
ness caused the various mental tests to 
drag out and cover much more time 
than is usual in these cases. The tests 
were also more tiring to the twins, es- 
pecially to Ida, than in any other cases 
studied. 

The social and educational environ- 
ments beng so nearly the same _ for 
these twins, what may be offered as 
environmental differences? So far as 
{ can see, the only differences of any 
consequence are two: a, the earlier 
marriage and unhappy married lite of 
Ada as compared with the late mar- 
riage and placid married life of Ida; 
b, Ada has lived far more in cities than 
Ida, who until recently has lived most- 
ly on farms. This latter difference will 
be discussed later in connection with 
Ida’s goiter. 


Proof of Monozygotic Origin 


When these children were born the 
doctor couldn’t teil them apart, so he 
marked one with pink and one with 
blue beads. Later their mother had to 
sew pink and blue buttons and ribbons 
on their garments in order to distin- 
guish them. When they were old 
enough to speak and heard people ask 
which was which. Ida would say, “I 
know I am Ida because I have pink 
buttons on my bonnet.” When Ida vis- 
ited Ada after the latter had several 
children, these children could not tell 
their Aunt from their mother. At the 
present time, apart from the fact that 
Ida has a prominent goiter and Ada 
has none, the women are still extremely 
similar in features, voices, manners and 


disposition. Table I gives their phy- 
sical characteristics. The only pro- 


nounced difference is one of weight, 
Ida being over 19 pounds heavier and 
showing somewhat pronounced myxe- 
dema as the result of hypothyroidism. 
They would still be recognized by a 
close observer as identical twins. 

The palm and finger print data are 
also conclusive evidence for monozy- 
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THE TWINS AT FORTY-FIVE 
Figure 16 


In spite of being separated the twins have had a very similar environment. The 
most marked differences have been in age of marriage and in marital happiness. Recent 
examination of the twins at the age of 59 shows that they have become less similar 
in recent years. Probably this is due to the fact that Ada has developed a goiter, while 
Ida has not. <A lack of iodine in Ada’s diet is believed to have been the cause of this. 


gosity. The finger-print formulae are 
as follows: 


Ada, 
a U.U.U.U.U.—Right: U.U.U.W®.U. 
Cla, 
Left: U.R.U.W".U.—Right: U.U.U.U.U. 
Apart from the fact that Ida has a ra- 
dial loop on the left index finger, a 
common peculiarity of index fingers, 
there is strong cross resemblance be- 
tween the twins. Ada’s left is more 
like Ida’s right than like her own right. 
Also Ida’s left is more like Ada’s right 
than like her own right. This is a case 
of mirror-imaging common in identical 
twins. 

The quantitative values of the pat- 
terns are as follows: 


Ada, Left=36; Right—=40; total=76 
Ida, Left=34; Right=36; total=70 











This is not so close a correspondence 
as is found in the most similar identi- 
cal twins, but is about the average 
found in fifty pairs. Note again that 
Ada’s left is identical with Ida’s right 
in ridge value. 

The pattern and main line formulae 
for the palms are as follows: 


Ada, L: 11.9.7.5’ -t-A"%/A°.0.0.L.M. 

Ada, R: 11.9.7.5"-t-A"/A°.V.D.L.M. 
7.5’ t-A"/AC.O.D.L.M. 
1(10).9(8).5”-t-A"/ACV.A.L.O. 


The palm patterns are remarkable in 
that three out of four are very simular, 
namely the right and left of Ada and 
the left of Ida. The odd pattern is 
the right of Ida. The two left hands 
are more like each other than like 
either 1s to own left hand, a criterion 
of monozygosity. A notable similarity 
consists of the presence of a vestigial 
thenar pattern on both right hands and 
its absence on both left hands. Thenar 
patterns are characteristically left-hand 
patterns, rare on right hands. The 
presence of such a pattern on both 
right hands is a noteworthy correspon- 
dence. The four palm patterns are re- 
produced in Figures 17 and 18). 

These evidences leave no question as 
to the monozygotic origin of these 
twins. 


I.—Intelligence Tests 


1. Stanford-Binet Mental Test.— 
Both women finished the test in one 
and a half hours. Ada was the quick- 
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PALM PRINTS OF ADA 


Figure 17 
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er in her responses, but used up time 
in irrelevant comments. Nearly every 
test suggested to her a Bible text, for 
she is strongly evangelistic in her reli- 
gious attitude. Both twins were per- 
sistent and were anxious to do as well 
as possible. The scores were as fol- 
lows: Mental age, Ada 16 years, 3 
months; Ida, 15 years. There is a dif- 
ference of 15 months, which is nearly 
twice as great as the average difference 
of fifty pairs of identical twins reared 
together. Ada had an I.Q. of 101.5, 
Ida of 93.7, a difference of 7.8 points, 
which is about one and a half times as 
great as the average difference of fifty 
pairs of identical twins reared together. 

2. The Thurstone Psychological 
Examination had to be omitted, because 
this test is designed for freshmen in 
college and therefore could not be 
handled by persons with no more than 
third grade schooling. 

3. Otis Self-administering Test of 
Mental Ability —In this test the scores 
were as follows: 


Score Mental Age 
Eo enincinincaai 26 10 yrs., 4 mos. 
SEL cn schaesicceeesaneciazeiaiounen sian 28 10 yrs., 8 mos. 
Difference = .....................- 2 4 mos. 


Contrary to the results of the Stan- 
ford-Binet test, Ida is slightly superior 
to Ada, but the difference is small and 
probably without any great significance. 

4. International Test.—This test was 
completed by Ada, but Ida became ex- 
hausted and could not complete it at 
the time the women had to leave. It 
would not have been a good test 1n any 
case, since Ida, on account of her hypo- 
thyroid condition, was too tired toward 
the end of three days’ testing to give a 


fair account of herself in a mental test. 
5. Stanford Achievement Test—The 
test given was the Advanced [xamina- 


tion, Form Y, for grades 4+ to 9. The 
total scores were as follows: 
Age Grade 
Score Equivalent Equivalent 
Ada. ................ 80.5 12yrs., Z7mos. 6.8 
BOE acleihdentoueers 83.6 12yrs.,1l mos. 7.2 
Difference ..... 3.1 4mos. 0.4 
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Once more Ida is slightly superior, 
but the difference is not great enough 
to have much significance. 

Summary of Intelligence Tests.— 
Ada was rather definitely superior to 
Ida on the Stanford-Binet test, but Ida 
was slightly superior to Ada on the two 
other tests given. On the whole, it 
seems fair to rate these two women 
equal in intelligence. 


11.—Temperament—Emotion Tests 


6. Downey Will-Temperament Test. 
—The results of this test are shown 
graphically in Figure 19, the ‘Will Pro- 
file.” The scores on the first five traits 
are very low for both sisters: 


Ada  ooocoeeee cece cece cee 1,4.0,2,2—9-—-5=1.8 
Ce 1,1,1,1,2—6—-5=1.2 


This means that they are notably 
slow, inflexible, and far from rapid-fire 
or mobile in disposition. Ada is, on 
the whole, quicker and surer in judg- 
ments than Ida. 


In the next three traits the scores 
are relatively high: 

| ee ee 49 9—22—-3—/.4 

BOD on cnceccacoancexcosccceceess 7.9.3=-19—-3—6.33 


This seems to imply that both are 
moderately aggressive and forceful per- 
sons. This finding is in accord with 
the fact that, in spite of the most ad- 
verse sort of early bad environmental 
influences, both have grown to be moral 
and upright women. 


In the last four traits they are very 
similar, high in the same and low in the 
same traits, with a fair average in the 
total, as follows: 


ssussusuiatemedsmuemuirees 1.3,1,.9—-14—-4=—3.5 
a ee rere 1,5,1,9—16~+4—4 


This low total shows that they are 
not at all controlled, deliberate, careful 
persons. Ada’s total is 45, Ida’s 41, 
both being just above 40, a point below 
which one might be rated as definitely 
deficient in will-temperament qualities. 
The greatest differences are in reaction 
to contradiction, where Ada scored 4 
and Ida 7, and in finality of judgment, 


where Ada scored 9 and Ida 3. The 
examiners made the following com- 
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THE WILL TEMPERAMENT “PROFILE” 
Figure 19 


Graphic representation of results of Will-Temperament Tests. 


of rather striking similarities. 


The picture is one 


From an educational point of view it is interesting that 


in spite of an early environment not only adverse, but bad, both twins have grown 


up to be moral and upright women. 


ment, which bears out my own impres- 
sion : 

“Ada is much quicker than Ida in 
making decisions, and tends markedly 
to finality in her judgments. Ada ap- 
pears to be harder driving, less gentle, 
less flexible than Ida. Ada’s low score 
in reaction to contradiction is probably 
not significant, for it is part of her 
code not to engage in ‘strife’ of an 
sort.” 

7. Kent-Rosanoff Association Test.— 
Ada gave 99 common reactions out of 
100, Ida gave 95. Ida gave five reac- 
tions so uncommon that they were not 
recorded in the frequency tables of the 
author of the test. The mean frequen- 
cy of all responses of Ada, based on 
those of “1,000 normal subjects’ was 
134.5, and that of Ida was 101. This 


is a fairly marked difference, but is 
based largely upon five very unusual 


and far-fetched associations that im- 
press one as an effort to appear un- 
usual. Dr. F. N. Freeman does not 
consider that this test shows any really 
significant differences in temperament 
in these twins. 

8. Pressy X-O Test of Emotions.-— 
The following table gives the data in 
compact form: 


Ada Ida 
Test I (Dislikes) 2000000000000... 36 44 
Total deviations............ 9 8 
Test II (Associations )........ 37 24 
Total deviations............ 5 6 
Test II] (Things wrong).... 76 82 
Total deviations............ 18 11 
Test IV (Worries)............ 62 29 
Total deviations............ 16 11 
Total of all deviations........ 48 36 
Lotal score .................-.......... 211 #£«®+179 


The standard group scores, as made 
by students, has a median of 230. Nei- 
ther one is far from normal in this test. 
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Ada is different from Ida to a signifi- 
cant extent in only one test (Test 
IV—Worries) where she marked 58 
items as compared with only 29 for 
Tda. 

A somewhat more marked difference 
between these twins appears in the fol- 
lowing analysis of Test IV, according 
to subjects: 


Ada Ida 
Suspicious (paranoid) ................ ) 2 
“Jumpy” (neurotic ).................... 11 4 
Self-conscious 
(shut-in personality) .............. 13 6 
a caculschioneii 12 9 
Hyperchondriacal  .............. eee 13 8 
Total of Test [TV 000... 58 29 


This test seems to indicate a rather 
marked difference, Ida being much 
more nearly normal in her emotional 
reactions than Ada, the latter exhibit- 
ing an unexpectedly high number of 
“abnormal” reactions for one apparent- 
ly so calm and self-possessed. This is 
the most marked of the ten:perament- 
emotional differences seen in_ these 
twins. Dr. Freeman, however, does 
not consider the differences as very sig- 
nificant, but to me they seem to indi- 
cate a moderate degree of divergence 
and will be tabulated as such when all 
cases are summarized. 

8. Woodworth-Mathews Test.—Un- 
favorable Answers—In this test the 
twins showed extraordinary similarity. 
Both of them gave 17 unfavorable 
answers of which 10 were identical for 
both. 

Summary of Temperament—Emo- 
tional Tests—One cannot but be more 
impressed with the similarities of tem- 
perament in these two women than 
with their differences. Yet some of the 
differences are decidedly marked and 
cannot be ignored. One must class the 
differences between them as slight but 
real. 


III. Physical Differences 


The outstanding difference between 
these twins, as in the preceding case 
(Case V), is one of physical condition. 
This physical difference is due almost 
entirely on one feature. Ida has a pro- 


nounced goiter and marked hypothy- 
roidism with associated myxedema. 
Ada says that about thirty years ago 
she began to develop a goiter but was 
cured by a homeopathic physician, who 
gave her some medicine for it. The 
mother of the twins had a bad case of 
goiter in later life. Ida shows the typi- 
cal symptoms of hypothyroidism such 
as puffiness about the face, general 
myxedema, increased weight, a_ten- 
dency to tire easily. She cannot walk 
more than a block or two without feel- 
ing exhausted, and she was made ill by 
having to climb one or two flights of 
stairs. Ada has none of these symp- 
toms, though she has had a good deal 
of illness of other kinds. She is a much 
stronger, more active, and more vigor- 
ous woman than Ida. 

The only clue as to why one of these 
twins should have such a pronounced 
hypothyroid condition and the other 
should be entirely free of this condition 
comes from the data on their modes of 
life. Ida has nearly always lived in the 
country close to the Great Lakes, 
where there is a very high incidence of 
goiter in country districts, associated 
with a deficiency of iodine in the soil 
and the foods. People on the farms get 
very little food that is brought from 
other parts of the country and _ prob- 
ably use little, if any, iodized salt. Ada 
has spent most of her adult life in Chi- 
cago and other cities and ever since she 
heard of iodized salt has used it for the 
sake of the children. It was probably 
this practice, together with the use of 
more varied foods, including sea foods, 
that may be credited with preventing 
goiter in her case rather than the home- 
opathic treatment, which she credits 
with her cure. 


Summary of Case VI 


These twins have been brought up 
largely apart from an early age, but 
their childhood environments were al- 
most as similar as if they had been 
brought up together. There were dif- 


ferences of some consequence in their 
Ada having been married 


married lives 
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so much younger than Ida and having 
many more marital troubles. Both have 
for a long time been almost fanatically 
religious, Ada being a Seventh Day Ad- 
ventist and Ida a Holiness Methodist. 
Both of them are militantly opposed to 
the use of tobacco and alcohol. On the 
whole, I find no significant difference 
in them intellectually. Both appear de- 
cidedly more intelligent than one would 
expect of people with so little education 
and such an unfortunate early social 
background. 

They are moderately different in will- 
temperament qualities when the tests 
are judged as a whole and when their 
behavior is taken into account. Ada is 
a more dominant, assertive and militant 
sort of person, Ida much more gentle 
and retiring. Ada took the lead in all 
arrangements and considers herself the 
more capable of the two. 

The only marked difference between 


these twins is associated with the pres- 
ence of a goiter in Ida and its absence 
in Ada. This one thing makes a vast 
difference in the physical condition of 
the two, as has already been brought 
out. The difference in temperament 
may also be partly due to this physical 
difference. The two cases reported in 
this and the August number of the 
JOURNAL are distinctly similar in that 
the only marked difference is in physi- 
cal condition, with only slight differ- 
ences in other respects. 

Arrangements have been made with 
three more cases which will be reported 
as soon as possible. These three new 
cases will make ten, if Muller’s case 
be included. When ten cases are se- 
cured we may feel justified in attempt- 
ing to correlate the data and attempt to 
draw some conclusions therefrom. The 
earlier cases described are all to be 
found in previous issues of this 
JOURNAL. 


TABLE I—Physical Characteristics of Ada and Ida 


Character Ada Ida 
REE <5 sssieusinnnsitciitainebniciivaitenehes ......167.7 cm. Ee, 
MRR erereneeeneneremneeoes ee ee eee a 
Circumference of fore-arm........ | i». ae Oy R, 27.7 cm: L, 27.7 cm. 
Leneth of Head.u...... REEL. Sicehaaicaianiniecipactenianindeinceentndl 19.5 cm 
Width of Head... EE. scocesssdeansdasumiiierinneieeadl 13.5 cm 
Ee TEE’ | bieiarinerentionnnceenenennninianianin 69.2 
Ee I ys ennccnvcceievecensoecessssrescacnones deep bluish gray.........................same 
Hair color... aca i Ee 
Hair texture.................... sesuitiied straight and rather coarse........ same 
Hair growth on forehead.......... low on forehead in three 
III cic dia nculstitestaskiednaianniaianell same 
FE@IF WHOFE..........-0-00c--0.c00--cceses0ee clockwise, left of center...........clockwise, right of center 
ee long, but shapely.......................... same 
a regular and rather individual....same except for puffiness about 
, eyes 
SEE  cisisanmiunbeumnnmieate I~ sss cesiacassiaihintitceileiliaitaalapnitaiacciatsiiie very pronounced 
BED csicreutgrinestasinnietesnaiahaenll now has false teeth........ caanauebiatanl has most of her original teeth 


Where Ignorance Is Grief 


A THOUSAND MARRIAGES, by Rob- 
ert Latou Dickinson and Laura Beam. Pp. 
xxv+482. $5. Williams and Wilkins, Bal- 
timore, 1931. 

Failure of American civilization to 
give young people an educational prep- 
aration for marriage is the most strik- 
ing conclusion from this study of case 
histories from the practice of a promi- 
nent gynecologist. High intellect, col- 
lege degrees, national prominence in a 


career, are shown to be no bar to ig- 
norance of the elements of physiology 
and psychology which any 14-year-old 
boy or girl ought to learn as a matter 
of course in junior high school. On 
the other hand, better attitudes and ed- 
ucational preparation, freedom from 
fears and shocks, and better adjustment 
go together. 


PAUL PoOPENOE. 














WEBBS BETWEEN SECOND AND THIRD TOES 
Figure 20 


During embryonic development the toes are normally webbed, with an especially marked 
web between the second and third toes. This webbing is retained in certain families through- 
out development. This peculiarity is inherited, usually as a mendelian dominant. 








INHERITANCE OF “WEBBED TOES” 


Two Unusual Pedigrees Showing Inherited Zygodactyly in Man* 


W. E. 


HESTON 


Iowa State College 


HE term zygodactyly, first used 

by Weidenreich' is applied to 

the anomaly commonly called 
“webbed toes.” The condition involves 
only the fusion of the skin, and usual- 
ly occurs between the second and third 
toes. No variation from the normal 
bone structure occurs, and usually no 
variation can be seen in the tendon 
structure, although in some cases, the 
tendons of the two toes are slightly 
fused. According to Schultz,” the nor- 
mal bone structure separates the term 
zygodactyly from the term syndactyl- 
ism, which includes the fusion of the 
bony elements of the foot and hand, 
sometimes giving the effect of a partial 
or complete lack of toes or fingers. 

Schultz= and Minot*® report that the 
condition develops as follows: When 
the fetus is from 40 to 50 days old the 
toes normally appear webbed, this web- 
bing being more extended between the 
second and third toes than between the 
others. As the toes develop, the web- 
bing becomes less noticeable, until at 
the age of 60 days there are only slight 
remnants at the base of the toes. If 
the web-formation grows ontward with 
the toes, zygodactyly occurs. 

This condition is not restricted to 
man. Schultz? states that it occurs 
frequently among the Siamangs, apes 
from Sumatra and the Malay Penin- 
sula. In man, however, it 1s very rare, 
Schumeier* having observed only eight 
cases of zygodactyly among a total of 
20,000 men examined. 

Several authors have reported family 
pedigrees which demonstrate that zygo- 
dactvly is an inherited character, but in 
no case is the manner of inheritance 


—_—,. 


entirely clear. Hurlin’ published a case 
in which zygodactyly appeared to be 
inherited as a typical Mendelian domi- 
nant trait. Following this, Schofield® 
presented a pedigree in which zygo- 
dactyly was apparently inherited as a 
secondary sexual character as it ap- 
peared only in males and was trans- 
mitted only by males. In this case, the 
web persisted to a greater extent on the 
right foot than on the left. Wright‘ 
published a pedigree in which the in- 
heritance appeared to depend on a 
single dominant gene not influenced by 
sex. Wright reasoned that the web- 
bing may be determined by different 
factors in different families. Castle® 
states that aside from the fact that the 
character is more often reported in 
males than in females, there is no rea- 
son to believe that the character is eith- 
er sex-linked or sex-limited. He adds 
that it is a simpler hypothesis to sup- 
pose that the character depends on the 
transmission of a dominant gene lo- 
cated in one of the autosomes than to 
refer it to a gene in the X or Y chro- 
mosome. 

In Figure 21, the writer is presenting 
two unrelated family pedigrees showing 
the inheritance of zygodactyly. In Fam- 
ily A, no cases of zygodactyly are 
known back of the mother in genera- 
tion I. As can be seen in the chart, 
her father, mother and two sisters were 
normal. One sister was the mother of 
seven children and the other the mother 
of one child. All of these children were 
likewise normal. In addition, there 
were three normal half-sisters who pro- 
duced families of one, two, and eleven 
children, all children being normal. 
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*Paper No. 47 from the Department of G 





enetics, lowa State College, Ames, Iowa. 


Acknowledgment is due Dr. W. V. Lambert for his suggestions, criticisms and supervision 
of the work. 
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— normal male O-normal female 
Mi - male— webbed toes @-female— webbed toes 


t-identical twins 


TWO FAMILIES OF WEBBED TOES 
Figure 21 





Pedigree charts showing inheritance of webbing between the second and third toes 
in two families. In both families the character sometimes skips a generation, suggest- 
ing that modifying factors play an important part in the development of the webbing. 








Heston: 


Four of the eleven children of the af- 
fected mother in generation I were zy- 
godactylous, it being especially inter- 
esting that two of these four children 
were identical twins. It should also be 
noted that a normal son in generation 
II married to a normal woman trans- 
mitted the zygodactyly to four of his 
six children. Similar cases are to be 
observed in Family B. 

In all individuals of these two fami- 
lies having webbed-toes the fusion is 
between toes two and three. There is, 
however, a great variation in the extent 
of the webbing, this ranging from hard- 
ly noticeable webbing to the condition 
shown in Figure 20, the most complete 
form observed. 

The method of inheritance of zygo- 
dactyly in these two families is not 
clear. Most of the evidence would in- 
dicate that the character is dominant 
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in nature. It is unlikely that the nor- 
mal members of the two families trans- 
mitting zygodactyly could have married 
heterozygous individuals; for, as point- 
ed out in Schumeier’s investigation, the 
condition occurs so infrequently. There 
is no evidence to indicate that the char- 
acter is sex-linked, or sex-limited, for it 
is inherited and transmitted by males 
and females alike. Probably the con- 
dition is governed by a single dominant 
autosomal gene, but if so its expression 
must be influenced. by other genes, as it 
is not always manifested phenotypical- 
ly. There are four cases in these two 
families in which a non-zygodactylous 
individual transmits the condition to 
some of his or her children. Evident- 
ly in each of these cases the individual 
in question married a person who con- 
tributed the modifying genes causing 
the condition to be expressed in some 
of the children. 
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Variation in Susceptibility to Infantile Paralysis 


RITING in the Journal of the 

American Medical Association 
for June 25, John R. Paul, Robert Sal- 
inger, and J. B. Trask, report on the 
simultaneous occurrence of minor _ ill- 
nesses among children in families and 
in communities where infantile paraly- 
sis is epidemic. In 222 families in 
which a case of infantile paralysis oc- 
curred, 35 per cent of the other chil- 
dren had minor illnesses at about the 
same time. In a group of control fam- 
ilies without a case of infantile paraly- 
sis, about nine per cent of the children 
were found to be suffering from a com- 





‘ 


parable form of “summer grippe.” The 
writers believe that at least part of the 
higher illness-rate in families having a 
diagnosed case of infantile paralysis 1s 
due to an abortive form of this disease. 
These possible “abortive cases’ of in- 
fantile paralysis vary from a few hours 
of minor indisposition to illnesses of 
several days’ duration with varying ar- 
rays of symptoms typical of infantile 
paralysis. Nasal washings from two 
cases of such minor illness produced, 
on inoculation of monkeys, typical in- 
fantile paralysis. Negative results were 
obtained in ten other cases. 
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It thus appears that infantile paraly- 
sis may be a much more widespread 
disease than has been realized and that 
it 1s a disease to which a large propor- 
tion of the population are resistant or 
immune. The fact that in most fami- 
lies where one child has the disease, the 
others do not, would suggest rather 
strongly segregation of a mendelian 
gene. With so erratic and fortunately 
rare an affliction, it would be difficult, 
however, to arrive at definite conclu- 
sions. In this field also, a study of 
identical and of fraternal twins might 
be illuminating. 

The possibility that genetic factors 
are involved is further strengthened by 
the conclusion of other workers, that 
a definite type of child tends to be sus- 
ceptible. These studies are extremely 
suggestive and of much interest from 
the point of view of human genetics, 
as well as from the point of view of the 
prevention of further epidemics. Drap- 
er, who has pioneered in this field, has 
recently summarized his extensive stud- 
ies as follows: 


“One of the most striking features of the 
infantile paralysis people is the Mongoloid 
trend in the palpebral fissure and the not in- 
frequent presence of an epicanthal fold. The 
latter character, so rarely found in the Cau- 
casian race, appears more often than among 
the controls. But far more common, indeed 
almost universally so, is the peculiar smooth 
downward curving slant of the inner half of 
the arc of the upper eyelid. This feature is 
present whether or not the inner canthus is 
at a definitely lower level than the outer. 
The latter arrangement produces the well de- 
fined slant, downward and imward, of the 
whole eye slit. This feature may often be 
present in the poliomyelitis people but not 
by any means in all cases —DRAPER, GEORGE: 
The Nature of the Human Factor in Infan- 
tile Paralysis, Am. J. M. Sc. 184:115 (July) 
1932. 


The fact that a significantly large 
proportion, but not all individuals sus- 
ceptible to infantile paralysis are of a 
mongoloid type suggests a genetic link- 
age between these characteristics, rather 
than two expressions of the same char- 
acter. While Draper’s results are ex- 
tremely suggestive, they could hardly 
be accepted as evidence of more than 


a need for further intensive study. 
R. C. 








Are You A Taster? 


TRY A SMALL BIT OF THE 
TREATED PAPER 
(It ts entirely Harmless!) 


To SOME it will be tasteless . 
to others it may be bitter, sour, sweet, or 
salty. These differences in taste reaction 
are inherited, inability to taste the sub- 
Stance apparently being transmitted as a 
Mendelian character 4A F Blakeslee and 
A.E Fox, Journal of Heredity, March 1932 
and Pree Nat Acad Sa January 1932] 





The white paper under thik 
cover is treated with PTC 
(phenyl-thio-carbamide) On 
the average 7 people out of 
10 on chewing up a bit of the 
treated paper will detect a 
definite taste Others will 


taste nothing These pecu- 
liarities in taste discrimination 
are inherited 

















for classroom or lecture purposes. 


$1.00. 


VICTOR BUILDING 





LEAFLETS TO 
DEMONSTRATE 
TASTE-BLINDNESS 


A most successful “interest arouser” for 
lectures and classes. Many thousand samples 
of paper treated with P.T.C. have been dis- 
tributed in the past nine months. 
action arouses immediate interest. 
leaflets, size 33,” by 514", are available in 
quantities for those who wish to use them 
On the back is printed an outline 4- 
generation pedigree chart. Sample on request. 


The re- 
These 


Prices: 10 for 25c; 50 for 


7” by 10” size, containing larger chart and more extended discus- 


sion of sense differences, 5 for 25c; 30 for $1.00. 
AMERICAN GENETIC ASSOCIATION 


WASHINGTON, D. C. 




















